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. 1.0 .INTRODUCTION

SECTION 1

1.1 OBJECTIVES

1.2 INSTALLATION RESTORATION PROGRAM HISTORY AT NAS BRUNSWICK

7462-011-1

ABB Environmental Services, Inc.

W0069436.080

NAS Brunswick, located in Brunswick, Maine, is included in the U.S. Department of
the Navy's IRP, which was established to identify potential contamination at Navy
and Marine Corps facilities resulting from past operations and, if needed, to institute
corrective remedial measures. The U.S. Environmental Protection Agency (USEPA),

The supporting document included as Appendix A to this report is the site-specific
Health and Safety Plan (HASP). The documents incorporated by reference are
ABB-ES' corporate HASP (ABBo:ES, 1990), and the Quality Assurance Program Plan
(QAPI» prepared for the Navy IRP (E.C. Jordan Co., 1988a).

This SAP consists of four sections, a supporting document incorporated as an
appendix, and three documents incorporated by reference. Section 1.0 introduces the
Navy Installation Restoration Program (IRP) and summarizes previous studies at the
Naval Air Station (NAS) in Brunswick, Maine. Section 2.0 provides an overview of
the field work, .project logistics, including security, commumcations, field operations,
decontamination, and the disposal of investigation-related wastes. Section 3.0
addresses the field program, including exploration techniques, and site-specific
exploration programs. Section 4.0 outlines the analytical program and describes Data
Quality Objectives (DQOs) and the data validation process.

The objectives of this Sampling and Analysis Plan (SAP) are to present the site
specific activities for additional source investigation at Site 9, the Neptune Drive
Disposal Site (Figure 1-1). Results of previous field investigations at this site have
identified groundwater contaminants present at concentrations greater than drinking
water standards; however, no current source area(s) of contamination has been
identified. The field investigation described in this SAP is being conducted to
evaluate. potential soutce areas around Site 9. These results will be used to
determine if additional remedial actions are required at this site. This SAP describes
the scope of work and methodologies that ABBEnvironmental Services, Inc.
(ABB-ES) will implement to collect information at this site.
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1.3 SITE DESCRIPTION

SECTION 1

Site 9 is located in the central portion of the base. Based on historical information,
including aerial photographs and grading plans, Site 9 was originally defined as three
areas of potential contamination: (1) the former location of an incinerator in the
northeastern corner of the current site of Building 220, and an ash disposal/dump
area in the current location of Buildings 218 and 219 (Marine barracks north of
Neptune Drive); (2) a reported dumping area behind Building 201 (the enlisted
men's club south of Neptune Drive); and (3) the two streams bordering the
recreational area behind Building 20'1. AppendixB contains information on Site 9
from the Initial Assessment Study.

in accordance with the National Oil and Hazardous Substances Pollution Contingency
Plan, placed NAS Brunswick on the National Priorities List in 1987. In accordance
with the Comprehensive Environmental Response, Compensation, arid Liability Act
(CERCLA) and the 1986 Superfund Amendments and Reauthorization Act (SARA),
work on this project follows the Guidance for Conducting Remedial Investigations and
Feasibility Studies under CERCLA (USEPA, 1988a). In addition, USEPA and the
Maine Department of Environmental Protection (MEDEP) provide review and input
throughout the Remedial Investigation/Feasibility Study (RI/FS) and CERCLA/
SARA processes, pursuant to a Federal Facility Agreement.

7462-011-3

ABB Environmental Services, Inc.

W0069436.080

. Based on the Navy's request, E.C. Jordan Co. (Jordan) of Portland, Maine (now
ABB-ES), prepared an RI/FS work plan for NAS Brunswick (E.c. Jordan Co.,
1988b) and conducted the first phase of RI fieldwork during the summer and fall of
1988. An additio"nal Sampling Plan was developed and fieldwork was conducted in
1989 (E.c. Jordan Co., 1989). To address data gaps identified in the Draft Phase II
FS screening report and Draft Final RI report, and as a continuation of the FS
program, a Post-Screening Work Plan was developed and fieldwork was conducted
in 1990 (E.c. Jordan Co., 1990a, 1990b, and 1990c). Based on the results of the
Post-Screening fieldwork, a Supplemental RI report was developed. In 1993, the
Navy conducted additional field investigations to support remedial designs for Site 9
and to better characterize the ash/dump area north of Neptune Drive. A Technical
Memorandum was prepared summarizing the field program at Site 9 (ABB-ES,
1994).
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Unnamed Streams

SECTION 1

Former Incinerator and Ash Landfill

Building 201

7462-011-4

ABB Environmental Services, Inc.
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There is no precise information concerning the location of the incinerator and ash
landfill or types: of wastes handled or disposed of in these areas. The incinerator was
apparently"operated during a period commencing on or after April 1943, when the
air station was commissioned, until the fall of 1946, when the air station was
demobilized. The air station was recommissioned in 1951, but it is unknown if the
incinerator resumed operation. The incinerator could have been used as late as
1953, when the barracks that now occupy the location of the former incinerator were"
built. Wastes disposed of at Site 9, presumably at the location of the ash landfill but
not at the incinerator itself, reportedly included solvents which were burned on the
ground, paint sludges, and possibly wastes from the Metal Shop.

Two unnamed streams border the area around Building 201; one to the north; one
to the south. 'These streams receive runoff from the central portion of the base
including the runways, parking lots, and paved roads. Groundwater seeps have been
observed flowing into the northern unnamed stream.

Historical information and aerial photographs indicate an area· southeast of
.Building 201 as a potential source of contamination. This area, reportedly used as
a dumping area, more recently has been used as a picnic area. A barbecue pit is
located southeast of Building 201.

Current land use at the former incinerator and inactive ash landfill is for military
residences~ "The grading plans for the" barracks (Buildings 212 through 220)"

. constructed at this location show an oblong "dump area," approximately 125 by
75 feet, located around existing Building 219. The grading plans also show an old,
42-inch-diameter drain adjacent to the dump area. the drain ran from north of
Orion Street, past the dump area, under Neptune Drive" to the stream running
between Buildings 201 and 293. The drain was reportedly removed during
construction of the barracks.
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SECTION 1

· 1.4 SUMMARY OF SITE CHARACTERISTICS

1.4.1 Results of the 1988 and 1990 Remedial Investigations

Groundwater Flow and Subsurface Geology

7462-011-5

ABB Environmental Services, Inc.

W0069436.080

The RI fieldwork conducted in 1988 and 1990 was designed to assess the areal.
distribution of soil contamination at the site, monitor groundwater downgradient of
Site 9, assess the significance of chemicals detected in the groundwater, and
determine the impact of this site on surface water and sediment quality. Most of the
RI fieldwork focused on the an~a south of Neptune Drive and included a soil gas .
survey; test pits; soil borings; installation of monitoring wells; sampling of soils,
groundwater, surface water, sediment, and a leachate seep; and in situ aquifer
permeability tests. Sampling locations are presented in Figure 1-2..

Groundwater flow at the site is to the south and southeast, discharging to the two
streams. The calculated seepage velocities range from 26 feet per year throughout
most of the site to 130 feet per year in the vicinity of the streams (E.C. Jordan Co.,
1991).

The nature and distribution of contamination at Site 9 is summarized ,by field
program and medium in the following paragraphs which have been excerpted from

· the Interim Record of Decision for the Groundwater Operable Unit at Site 9, Naval Air
Station, Brunswick, Maine (ABB-ES, 1994b). A complete discussion ·of the site
characteristics. can be found in Section 10.0 of the Draft Final RI Report on
pages 10-14 through 10-36 (E.c. Jordan Co., 1990a) and the Technical Memorandum
(ABB-ES, 1994a).

Groundwater at Site 9 occurs in the overburden soil and varies in elevation between
10 and 14 feet below ground surface (bgs). Overburden soil at Site 9 is a stratified
formation consisting of a sand layer, a transition layer, and a clay layer overlying
bedrock. The elevation of ground surface at the site is approximately 40 to 50 feet

· MSL. The top of clay has been interpreted from boring logs to occur at a depth of
about 20 feet bgs on the southern edge of the site.
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Surface and Subsurface Soils

SECTION 1

Leachate Seeps and Sediments

One leachate seep was identified at Site 9 and sampled twice during the RI field
program and agai.ll in 1993. The seep is located <:\.t the head of the northern stream
and 'at the discharge of the historical drain. It is possible ~hat the ash disposal area
is the source of contaminants in the leachate. Pesticides were detected at low levels
in both the leachate. and sediment from this location. Other organic compounds
were not detected in the leachate,·but two organic compounds, butylbenzylphthalate,
and 1,I-dichloroethane(DCA) were each detected in the sediment in one of the
three sampling rounds at 820 J.'g/kg and 39 J.'g/kg (52 J.'g/kg in the duplicate sample),
respectively. Inorganic contaminants detected in leachate and sediment samples
include arsenic, lead, aluminum, ·i:nanganese,and zinc.

7462-011-7

ABB Environmental Services, Inc.

A soil gas survey was conducted to help identify potential areas of volatile organic
compound (VOC) contamination. The survey included areas both north of Neptune
Drive (two points between Buildings 218, 219, and 220, south of the ash landfill/
dump area), and south of Neptune Drive (18 points between Buildings 201 and 293).
Two of 20 soil gas points detected low concentrations of vacs. These points were
located near Building 293, east of the site, and do not indicate a source of vac
contamination. at Site 9.. In subsequent subsurface soil sampling, one vac,
dichloroethene (DCE), was detected at 6 micrograms per kilogram (J.'g/kg) at a
depth of 14 feet in one soil boring (i.e., MW-904) (EC. Jordan Co., 1990a). No
contaminants were detected in subsurface soil samples collected north of Neptune
Drive.

W0069436.080

Polynuclear aromatic hydrocarbons (PAHs) were detected in several surface· soil and .
test pit soil samples south of Neptune Drive at concentrations up to 30.5 milligrams
per kilogram (mg/kg). The location of the highest concentrations of PAHs near the
barbecue pit suggests that PAHs may be the result of charcoal or ash disposal or
deposits. The low levels of PAHs throughout Site 9 may also be attributable to base
operations, including motor vehicle traffic and aircraft exhaust. Low levels (i.e., less
than 0.50 mg/kg) of pesticides were detected in four test pit samples and three
surface soil samples (E.C. Jordan Co., 1992). These pesticides are believed to be
residues from basewide use of dichlorodiphenyltrichloroethane (DDT) in the 1960s
and early 1970s.
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SECTION 1

. Surface Water and Sediments

Site-related VOCs were not detected in sediment samples from the streams near
Site 9; however, toluene was detected in two sediment samples from the Picnic Area
Pond. . Concentrations of inorganics in sediment samples were consistent with

. background concentrations in sand and clay soils (E.C. Jordan Co., 1990a).

Calcium, iron, magnesium, and sodium were detected in the streams bordering Site 9
at concentrations exceeding background levels of surface water samples collected in
Mere Brook. In addition, iron concentrations exceeded the chronic A WQC for this
metal in both upstream and on-site sampling locations. Concentrations of inorganics
in surface water at the Picnic Area Pond did not exceed A WQCs. These
concentrations were consistent with background values (E.C. Jordan Co., 1990a).

7462-011-8

ABB Environmental Services, Inc.
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PAHs were detected in the majority of sediment samples collected in most sampling
rounds from the streams in the Site 9 vicinity, at concentrations up to 383 mg/kg.
The highest concentration was detected at SD-Oll. Dibenzofuran was aiso detected
at SD-Oll at a concentration of 5.1 mg/kg. Two other organic compounds,
bis(2-ethylhexyl)phthalate (up to 1,900 JLg/kg) and butylbenzylphthalate (up to
1,000 JLg/kg), .were detected sporadically in sediment samples from the Site 9
streams. The highest concentrations were detected in the upstream sample at the
culvert outfall (E.C. Jordan Co., 1990a).

Sixteen surface water and sediment locations in the streams near Site 9 as well as
downstream at the Picnic Area Pond (about 3,000 feet downstream of Site 9) were
sampled four times· .during the RI field program. The fuel-related organic
compounds benzene (6 to 18 micrograms per liter [JLg/L]), toluene (12 to 22 JLg/L),
ethylbenzene (36 JLg/L), xylenes (34 to 74 JLg/L), naphthalene (26 JLg/L), and
methylnaphthalene (25 JLg/L) were detected in surface water samples in the stream
bordering the southern side of Site 9 (E.c. Jordan Co., 1990a). The maximum
concentration of all compounds except toluene was detected in the upstream sample
(i.e., SW-915) suggesting that nonpoint source runoff from parking lots, roadways
and/or the runways, located upstream of the site, is the source of these contaminants.
The. source of toluene detected at SW-916 is not mown. None of these compounds

.. were detected above their respective freshwater Ambient Water Quality Criteria
(AWQC). AWQC are contaminant concentrations in surface water that are
considered protective of aquatic organisms.
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Groundwater

SECTION 1

1.4.2 Results of 1993 Investigations .

.Pesticides and polychlorinated biphenyls (PCBs) were not detected in surface water
Of sediment. .

7462-011-9

ABB Environmental Services, Inc.
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In 1991, additional historical information was discovered, identifying the presence of
a septic system east of Building 201. The septic system was installed in 1952 when
Building 201 was built, and was used until 1972 when Building 201 was connected to .
the basewide sewer system (E.c. Jordan Co., 1991) It was speculated that the septic

SVOCs were detected at some wells but at estimated concentration (i.e., below the
contact required quantification limit [CROLl). Inorganics detected in Site 9
groundwater were in the normal background range, except for sodium, calcium, iron,
and magnesium (E.c. Jordan Co., 1990a). Mercury was detected in MW-904 in two
sampling rounds in 1989, but has not been detected at· the site since. Mercury
concentrations were 0.22 and 0.23 J.tg/L, below its MCL, MCLG, and MEG of
2 p,g/L.

Up to five groundwater samples were collected from the wells at Site 9 during the
RI and analyzed for Target Compounds List (TCL) ·VOCs, Semi Volatile Organic
Compounds (SVOCS), Pesticides, and Target Analyte List (TAt) inorganics. VOCs
were detected in three wells (i.e., MW-904, Mw-906; and MW-907). These data are
summarized in Table C-l of Appendix C. Groundwater upgradient of the septic
system and south of Neptune Drive did not contain VOCs.. Vinyl chloride was
detected twice in MW-904 (12 to 27 p,g/L), once in MW-906 (31 p,g/L), and once in
MW-907 (18 p,g/L). The federal Maximum Contaminant Level (MCL) for vinyl
chloride is 2 p,g/L. The federal Maximuin Contaminant Level Goal (MCLG) is zero,
because this compound is classified as a carcinogen. The state Maximum Exposure .
Guideline (MEG) for vinyl chloride is 0.15J.tg/L. DCA was detected in four of five
sampling rounds in MW-904 at concentrations ranging from 5 to 12"p,g/L. DCA was
deteCted in MW-906 at 36 p,g/L in only one sampling round. DCA was also detected
in two groundwater samples (Le., CP-902 and CP-903) collected in 1991
downgradient of the septic system at 20 and 7 p,g/L, respectively. There is neither
an MCL nor an MCLG for DCA, but the MEG is5 p,g/L.. DCE was detected in
MW-904 in two sampling rounds at 6 J.tg/L, and in MW-906at 79 p,g/L. The MCL,
MCLG, and MEG for 1,2-DCE are all 70 J.tg/L.
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South of Neptune Drive - Septic System Investigation

SECTION 1

Only a few inorganics were observed In samples from MW-909 and MW-91O above
background concentrations. Of these, only aluminum, iron, and manganese exceeded

. their respective MCLs, but these are secondary standards based on aesthetic qualities

. Two monitoring wells were installed south of the southern unnamed stream (MW-909
and MW-91O), and groundwater samples were collected from these new and from the
four existing wells (MW-904, MW-906, MW-907, and MW-908) behind Building 201.
Samples were sent for analysis for TCL VOCs, SVOCs, pesticides, PCBs, and tAL
inorganics. No VOCs were detected above the CRQL. However, vinyl chloride
(non-detect to 9J /-,g/L), DCA (non-detect to 2J /-,g/L), and toluene (non-detect to
11 p,g/L), were observed in one or more samples and one Sy~C (bis-2
ethylhexyl)phthalate at 121 /-,g/L in MW-906) was observed in the 1993 sampling
event.

7462-011-10
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In January 1993, borings were drilled through the septic tank and four of the five
cesspools to determine if the septic system was the source of VOC contamination in
groundwater east of Building 201. VOCS, if present, would likely be attached to the
organic-rich soils within the septic .tank and cesspools. Organic sedirrient in the
septic tank and the organic layers in the cesspools were Visually identified and five
samples were collected and analyzed for contamination. Chlorobenzene was the only
site-related contaminant detected in the subsurface soils around the septic system at
a concentration of 16/-,g/kg. No VOCS, PCBs or pesticides were detected above the

.CRQL. While the septic system cannot be ruled out as being a past source of VOC
contamination detected in this area, results of.these samples indicate that the septic
system is not a current source of contamination.

system, located upgradient of the monitoring wells with the highest contaminant
levels, was the primary source of groundwater contamination at Site 9, prompting
further investigation of this area. In January through March of 1993, the Navy
conducted additional investigations to evaluate the Building 201 septic system as a
potential source of contamination south at Neptune Drive and to further evaluate the
former incinerator and ash landfill/dump area north of Neptune Drive. The
investigations included the installation of soil borings, additional groundwater·
monitoring wells, completion of a TerraProbe survey, and collection and analysis of
groundwater, surface water, and leachate samples.
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SECTION 1

North of Neptune Drive - Former Incinerator and Disposal Area

and not on protection pf human health. A summary of these data are. presented ill"
Tables C-2 and C-3 of Appendix C.

Three monitoring wells were installed during this field investigation consisting of one
upgradient well (MW-916), and two wells downgradient of the ash landfill/dump area

" .

(MW-914 and MW-915) and one groundwater sample from each well was collected
for chemical analysis.

7462-011-11

ABB Environmental Services, Inc.

A TerraProbe investigation consisting of 33 locations, and three monitoring wells
were installed during the 1993 field investigation north of Neptune Drive. Results
of these activities identified the distribution of ash in the former landfill/dump area.
The ash extends on either side of Building 219. Ash, found from 6 to 16 feet below
ground surface (bgs), was sampled and found to contain PARs at concentrations from
3.8 to 33 mg/kg. The presence of PARs is typical with burned materials observed
in the borings.

W0069436.080

Groundwater samples collected immediately downgnidient of the ash disposal area
did not contain PARs at concentrations that could be quantified. Sporadic low
concentrations of DCA, DCE, and vinyl chloride were detected in the two
dOWngradient monitoring wells. Except for vinyl chloride, all compounds were
detected below their respective MCLs. Vinyl chloride was detected only in one
monitoring well, MW-915, at a maximum concentration of lOJ fJ-g/L, which is above
its MCL of 2 fJ-g/L. Elevated inorganic concentrations were detected in the
downgradient wells. However, only two analytes,cadmium and manganese, were
detected above their respective MCLs. A summary of these data are presented in
Tables C-2 and C-3 of Appendix C. "

The groundwater sample results also indicate that contaminants are not migrating
beneath the southern" unnamed stream. These data support the assumption that
contaminated groundwater discharges directly to the unnamed streams. To evaluate
whether or not the fonner drain acts as a conduit for any contam.iD.ants that may be .
site-related, a leachate surface water and a sediment sample were collected on the
south side of Neptune Drive at location LT-901. These samples were analyzed for
the same analytes as those tested for in the groundwater samples. Detections of
DCA, PARs, and pesticides were noted in the sediment sample. Toluene (11 JLg/L)
and PARs were detected in the LT-901 seep sample.
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SECTION 1

1.4.3 Summary

The groundwater sampling results from the downgradient monitoring wells do not
indicate a significant source of VOC contamination that continuously impacts
groundwater quality. Overall groundwater quality in the two downgradient wells
indicate that, although the ash is below the water table, organic compounds are not
leaching from the ash or migrating through groundwater flow _at concentrations of
concern to human health or the environment.

The Navy recommended an interim remedial action for the groundwater operable
unit at Site 9 because no definitive source area was found.. Despite the inability to
determine the source of groundwater contamination, the previous investigations have
concluded that the former incinerator and ash landfill/dump area and _the septic
system are not current sources of VOCcontamination. The interim remedial action
consists of long-term monitoring of groundwater, surface water, sediment and
leachate at Site 9 to evaluate groundwater remediation by natural attenuation both

. north and south of Neptune Drive. Also, the Navy is proposing additional source
investigations at Site 9. The final Proposed Plan and ROD for Site 9 will incorporate
the results of the additional source investigations and address any other remedial
actions that may be necessary to remediate the remainder of Site 9.

7462-011-12
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The results of the 1988, 1990, and 1993 field investigations at Site 9 indicate the
presence of vinyl chloride and DCE in groundwater -at concentrations in excess of
their MCLs and vinyl chloride, DCE and DCA in excess of their MEGs. The septic
system, originally thought to be the source of VOC contamination south of Neptune
Drive, was sampled to evaluate residual contamination. Sampling resuits indicate
that the septic system is not currently_ a source of groundwater contamination. The
former ash landfill/dump area, north of Neptune Drive, was identified. -and
characterized. PAHs were detected in the ash material; however, these compounds
were not detected in groundwater immediately downgradient from this area. Vinyl
chloride was detected in one monitoring well downgnldient from the landfill/dump

.area but was not detected in ash or soil samples. Elevated concentrations of
inorganics were detected in groundwater downgradient of the ash disposal area, and
the presence of these analytes may be due to past disposal activities in this area.
Inorganics and PAHs were detected in leachate and/or sediment samples. The
presence of these contaminants may be due to the ash or to other non-point source'
runoff from the roadways or parking lots.
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1.5 REGULATORY FRAMEWORK

SECTION 1

As described above, Site 9 has been previously investigated in 1988, 1990, and 1993.
Groundwater concentrations of several chemicals, notably vinyl chloride and DCE,
occasionally exceeded their respective MCLs and/or MEGs. However, no distinct
source area for these contaminants could be located. An Interim Record of Decision
for groundwater remediation was signed in September 1994 (ABB-ES, 1994b). The
remediation specified in the ROD consists of natural attenuation, long-term
environmental monitoring, institutional controls to prevent exposure to contaminated
groundwater, and five-year reviews.

The activities specified in this Sampling and Analysis Plan are those considered
appropriate to identify and characterize any potential Site 9 sources of the
groundwater contamination. Upon completion of these investigations, the Site 9
source operable unit will be re-evaluated in terms of known or potential threats to
human health and the environment. It is anticipated that a Remedial
Investigation/Feasibility Study, or equivalent, will be conducted based upon the
results of this and previous source investIgations.' Ultimately, it is expected that a
final remedy and subsequent ROD for Site 9, including both groundwater and source

.operable umts, will be developed and released.

7462-011-13 .
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2.1 SAMPLING AND ANALYSIS PLAN,

23 SECURIlY

2.2 HEALTH AND SAFElY PLAN

2.0 PROJECT LOGISTICS

7462-012-1

ABB Environmental Services, Inc.

A corporate HASP, developed by' ABB-ES (formally E.c. Jordan Co.) addresses
potential hazards that investigative activities may present to site investigation teams,
base personnel, and the community. ABB-ES prepared a HASP for NAS Brunswick
addressing site-specific contaminants, personnel, decontamination procedures,
emergency procedures, and field equipment. The site-specific HASP has been
updated to reflect current understanding of hazards and is included as Appendix A
of this document.

The objectives of this SAP' are to (1) outline the technical goals of the fieldwork,
(2) outline procedures for conducting field activities, and (3) develop a site-specific
HASP. The fieldwork for the Neptune Drive Disposal Site will take approximately
two weeks to complete. The Navy will present the results from the study in an
investigation report and will recommend whether further remedial action at' Site 9
is necessary.

SECTION 2

W0069436,080

, For each individual participating in the field activities, a security pass will provide
access to the base. The pass will be a photographic identification pass' or contractor
pass that covers the duration of the field program. Required information about
personnel involved in the fieldwork will be provided toNA~ Brunswick Public Works
and Security as soon as project personnel.are identified. Representatives from
regulatory agencies are expected to arrange their own security clearances through the
Public Works Officer, NAS Brunswick.
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2.4 COMMUNICATIONS

SECTION 2

2.6 DECONTAMINATION FACILITIES

2.5 FIELD OPERATIONS

7462-012-2

ABB Environmental Services, Inc.
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Fluids generated during personnel and equipment decontamination will be disposed
of at each exploration location within a designated contamination reduction area.

2.7 DISPOSAL OF INVESTIGATION-RELATED WASTES

Decontamination zones for personnel and equipment will be established at locations
to be determin~d for each site. Contaminated materials and protective gear will
either be disposed of in U.S. Department of Transportation (DOT)-approved, Spec
17, 55-gallon drums with locking ring lids, or be decontaminated before site
personnel proceed into the clean zone. Drums will be provided by ABB-ES.

Field exploration locations will be approved before the field program begins. Final
clearance will be given by NAS Brunswick after sampling locations are identified in
the field. Fieldwork will be conducted using a five-day work schedule.

An equip.IIlent decontamination zone will be designated at each site. Sampling
equipment and tools will be washed with Liquinox, rinsed with isopropyl alcohol, and

. rinsed with deionized water to decontaminate them between samples to prevent
cross-contamination. All equipment will also be cleaned at the begin:i:ring and end
ofthe field program. Additional decontamination requirements and procedures are
detailed in the QAPP (E.C. Jordan Co., 1988a).

While on base, ABB-ES personnel will use telephones to communicate with off-base
. 'parties. A list of emergency telephone numbers will be available at all times in the

on-base ABB-ES office. Personnel conducting site work at NAS Brunswick will use
two-way radios to maintain communications with supervisors and personnel working
in other areas. Only specific radio frequencies (assigned by NAS Brunswick) will be
used during the field program. This will enable Naval Security and Public Works to

. monitor on-base communications for security and worker safety.
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SECTION 2

Contaminated items such as disposable clothing or sampling equipment that are
rion-hazardous will be double-bagged and placed in on-site dumpsters.

Fluids and soils generated during the fieldwork will be disposed of at the ground
surface at respective exploration locations. Soils excavated during potential test
pitting will be returned to the· pit upon completion and logging of the excavated area.
These procedures are consistent with USEPA guidance presented in "Management
of Investigation-Derived Wastes During Site Inspections" (USEPA, 1991a). It is
anticipated that very little, if any, excess fluids and soils .will be generated durillg the
field effort.
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3A -INITIAL PREPARATION-ACTMTIES

3.1.1 Site Reconnaissance

3.1.3 Clearance Activities

SECTION 3

7462-013-1

ABB Environmental Services, Inc.
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Because a ground penetrating radar survey was not useful in identifying underground
utilities around the barracks area during previous investigations at Site 9, additional
clearance activities will be conducted. These will include r~view of utilities drawings
and the use of a line locator for detecting any potentially buried' utilities.
CoordiI1ation with Public Works and Engineering at NAS Brunswick will be required
during this task. Clearing activities will be performed at each exploration location

3.0 FIELD PROGRAM

This Work Plan describes the additional field activities to be conducted at Site 9.
The objective~ of these investigations are to evaluate the presence or absence of
source contamination. The proposed sampling locations are shown on Figure 3-1 and
described in Table 3-1. This section describes initial preparation activities, general '
methods of exploration, and site-specific descriptions and exploration programs.

Tasks to be performe~ prior to sampling and analysis actlVItles include site
reconnaissance and site preparation. These are described in this subsection.

3.1.2 Site Preparation

The first activity 'of the .field program will be to identify and physically mark
exploration and sampling locations. This will require staking and flagging locations
for the test pits and trench, monitoring wells and soil boring to be installed and
sampled. '

Site preparation activities for the field program will be performed by ABB-ES
personnel with the support of NAS Brunswick Public Works. Preparations may
include, establishing a base of operations with electricity and telephone service. Field
and office equipment and supplies will be transported to the site and set up before
fieldwork begins. '
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TABLE 3-1

SUMMARY OF EXPLORATIONS

NEPTUNE DRIVE DISPOSAL AREA - SITE 9

SOURCE INVESTIGATION

SAMPLING AND ANALYSIS PLAN

NAS BRUNSWICK

) EXPLORATiON TVPID
A.~Bi'bEJtj~i¢A.tkm

TerraProbe T-23 I HSA Test Boring I Better characterize subsurface Continuous sampling - 1 Soil Sample voe, SVOC, IDrilled to depth
(Subsurface Soil) TB-917 soils associated with "fuel odor" field screening using Inorganics, of 17 feet bgs

At 8'-10' in T-23 . PI/headspace Fuel Oil,
Gasoline

MW-914 I HSA Test Boring IBetter characterize subsurface Continuous sampling - 1 Soil Sample VOC, SVOC, IDrilled to depth
(Subsurface Soil) TB-918 soils associated with "fuel field screening using Inorganics, of 20 feet bgs

soaked. soil" observed at PI/headspace Fuel Oil,
w MW-914 GasolineI
w

Upgradient of Ash HSA Test Boring/ Evaluate background Continuous sampling - 1 Soil Sample VOC,SVOC, Drilled to 30 feet
Landfill and MW·916 Monitoring Well groundwater quality . field screening using 1 Groundwater Inorganics, bgs or to clay.
(Groundwater) TB(MW)-NASB-020 PI/headspace Sample Fuel Oil, . Well screen at

Gasoline depth with high-
est PI

Near MW-915 . HSA Test Boring/ Characterize groundwater Continuous sampling 1 Soil Sample VOC,SVOC, Drilled to depth
(Groundwater) Monitoring Well quality below depth of MW-915 below 16 feet bgs 1 Groundwater Inorganics, of clay (50 feet

TB(MW)-NASB-021 . Sample Fuel Oil, est.) Well screen·
Gasoline at depth below

t I I I 16 feet with high-

Southwest of HSA Test Boring/ Characterize groundwater flow Continuous sampling 1 Soil Sample VOC,SVOC, Drilled to 30 feet
Bldg. 216 Monitoring Well west of Ash Landfill - field screening using 1 Groundwater Inorganics, bgs or to clay.
(Subsurface Soil, TB(MW)-NASB-022 PI/headspace Sample Fuel Oil, Well screen at
Groundwater) Gasoline depth with high-

est PI

.W0069436T/3



----------,---------
(continued)

TABLE 3-1

SUMMARY OF EXPLORATIONS

NEPTUNE DRIVE DISPOSAL AREA - SITE 9

SOURCE INVESTIGATION

SAMPLING AND ANALYSIS PLAN

NAS BRUNSWICK

Excavated to
depth of natural
soil or
groundwater

VOC,SVOC,
Inorganics,
Fuel Oil,
Gasoline

1 Soil Sample,

i;;~g~~~g~* ••• <,~~~~~~~~~~
••••••,.$AAAe~~TYe~: ).'A~*~y~~g}'

1-4 Soil samples
field screening using
PI/headspace

Assess for the presence or
absence of landfill material

Test Pit
TP-912

l'I.·!f~~~~i~,'~~f~~~ •••••
Potential Dump
Area - Vicinity of
Bldg. 216

, (Subsurface Soil)

Potential Dump
Area- Between

l.U Bldgs. 216 and 217
1- (Subsurface Soil)

Potential Dump
Area - Between '

'Bldgs. 217 and 218
(Subsurface Soil)

Test Pit
TP-913

Test Pit
TP-914

Assess for the presence or
absence' of landfill material

Assess for the presence or
absence of landfill material

1-4 Soil samples
field screening using
PI/headspace

1-4 Soil samples
field screening using
PI/headspace

1 Soil Sample

1 Soil Sample

VOC,SVOC,
Inorganics,
Fuel Oil,
Gasoline

VOC,SVOC,
Inorganics,
Fuel Oil,
Gasoline

Excavated to
depth of natural
soil or
groundwater

Excavated to
depth of natural
soil or
groundwater

Former 42" Drain
Pipe - upgradient of
Ash Landfill
(Subsurface Soil,
Groundwater)

Test Pit/Trench
TP-915

Assess for the presence of pipe
and assist in locating Monitoring
Well

1-4 Soil Samples-Field
Screening using
PI/headspace

1 Soil Sample VOC,SVOC,
Pest./PCB,
Inorganics,
Fuel Oil,
Gasoline

Excavated to
depth of natural
sailor
groundwater

W0069436T/ 4



------------_._-----
(continued)

TABLE 3-1

SUMMARY OF EXPLORATIONS

NEPTUNE DRIVE DISPOSAL AREA - SITE 9

SOURCE INVESTIGATION

SAMPLING AND ANALYSIS PLAN

NAS BRUNSWICK

:f:~~~~~l~~[~~~

Test Boring/
Monitoring Well
TB(MW)-NASB-023

Evaluate groundwater quality 
potential preferential pathwi3Y for
contamination migration

Continuous sampling 
field screening using
PI/headspace

••:••••••••••I~~.~i~g~:~ ••••••••••••••i::~~~~~~~~~~.:.I:
··$AMet~lYP~:.·:·:ANAtY~P·:.:

1 Groundwater vac, svac,
Sample Pest./PCB,
1 Soil Sample Inorganics,

Fuel Oil,
Gasoline

Drilled to 30 feet
bgs or to clay.
Well screen at
depth with

.highest PI

w Notes:
I

V1
bgs
MW
TB
TP
PI
CLP
VOCs
SVOCs
PCBs

feet below ground surface (estimated)
monitoring well
test boring
test pit
photoionization
Contract Laboratory Program 3/90 Statement of Work (Revisions OLM 01.8 [8/91] and ILM 02.1 [10/91])
Volatile Organic Compounds
Semivolatih~ Organic Compounds
Polychlorinated biphenyls

W0069436T/5



SECTION 3

3.2 EXPLORATION METHODS

3.2.1 Soil Borings

• conducting a survey

7462-01

3-6

ABB Environmental Services, Inc.

W0069436.080

A total of six soil borings will be installed in the area around Site 9.. Four of these
borings will be used for monitoring wells and are discussed in more detail in the
following section. Of the remaining two test borings, one will be placed within two
feet of the existing sampling location T-23 and the other in the vicinity of MW-914
(see Figure 3-1 and Table 3-1). These soil borings are being located and samples
collected to better characterize the subsurface soils associated with the "fuel odor"
(i.e., at T-23) and "fuel soaked soil" (i.e., at MW-914) as noted by the rig geologist
and reported in the Technical Memorandum (ABB-ES, 1994). Split spoon samples
will be collected from all borings as described in Table 3-1, and the subsurface
geology will be logged by a geologist.

The techniques and site-specific explorations are described in this subsection.

• installing test soil borings

Because no source of groundwater contamination has been identified to date, the
Navy is proposing to conduct additional field investigations. . The exploration
program for this site is designed to provide additional information regarding potential
source area(s)of groundwater contamination at Site 9 and better characterize the ash
landfill/dump area. The program will include the following tasks:

• performing conventional soil. and groundwater sampling and laboratory
analysis and

by the Base environmental staff and IRPcontractor prior to conducting invasive
activities.

• installing test pits

• installing monitoring wells

I
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SECTION 3

3.2.2 Monitoring Well Installation

• southwest of Building 216 (MW-NASB-022) to characterize
groundwater flow west of the ash landfill/dump area,

• adjacent to MW-915 (MW-NASB-021) to characterize deeper
groundwater quality in the area of the ash landfill/dump area,
and

7462-01

3-7

ABB Environmental Services, Inc.

• west of Building 212 (MW-NASB-023) (location dependent on
result of test-pit (see Subsection 3.2.3)' in the area of the old
drain pipe to evaluate groundwater quality flowing through this
potentially preferential pathway,

The soil samples will be obtained by driving a 1 3/8-inch ID (or larger) split-spoon
sampler with a 140 pound hammer dropped 30 inches. Blow counts will be recorded
for the sample. Sufficient sample (i.e., 4 feet of sample) is expected at these boring
locations based on previous sample recoveries from MW-914 and MW-916 (located
neat T-23). A reference sample will be collected from each split spoon and used to
determine the' sample for off site laboratory analysis. This determination will be
based on PI meter readings from the head space of the reference sample. Once the
reference sample has reached ambient temperature it will be vigorously shaken for
30 seconds and a PI meter reading taken immediately. If ambient temperatllIes are
6QoF or lower, the sample shall be warmed to at least 60°F before the reading is
taken. The reading will be recorded.

Four monitoring wells will be installed in completed boreholes, and samples collected
for chemical analysis to evaluate groundwater quality in the area of Site 9 (see
Figure 3-1 and Table 3-1). One well will be located in each. of the following
locations:

W0069436.080

. The exploration method for the soil borings includes drilling with a 6-inch inside
diameter (ill) (minimum) 'hollow-stem auger to a depth specified in Table 3-1. One
soil sample will be collected at each of the soil borings based on the highest
photoionization detector (PI) meter reading. If no PI meter readings above
background are observed, then a sample will be collected between 8 to 10 feet bgs
(in the boring near T-23) and at approximately 17 feet bgs in the boring near
MW-914. The samples will be analyzed as indicated in Section 4.0.
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SECTION 3

3.2.3 Test Pitting

• north of MW-916 (MW-NASB-020) to evaluate background
groundwater quality.

[Note: These wells complement the wells installed as part of the Naval Air Station's
investigation of the Naval Exchange (NEX) gas station located upgradient of Site 9
(see Figure 3-1).]

7462-01
3-8
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Aboveground protective steel casing will be installed and cemented into the ground
over the well risers. Steel casings will be equipped with locking covers and
keyed-alike padlocks. A convex cement seal over a layer of bentonite pellets will be
placed at ground surface around each protective casing to secure the casing and
prevent surface runoff from entering the borehole. Aboveground portions of both
the well riser and protective casing will be vented. Wells will be clearly marked in
the field.

Groundwater monitoring wells will' be installed in completed boreholes to. permit
collection of groundwater samples for laboratory analysis. The well screens will be
placed at depths with the highest PI meter readings and will be 10 feet long to
accommodate seasonal fluctuations in the water table in water table wells. These
well screens will be set approximately 2 feet above/8 feet below the average
anticipated water level at each location. Well screens installed completely below the
water table will be 5 feet long. Monitoring wells installed during Spring 1993
(MW-914, 915 and 916) used 10 foot screens placed between 7.and 17 feet bgs.

Figure 3-2 shows details of a typical monitoring well installation. The wells will 'be
constructed of 2-inch ill, flush-threaded, Schedule 40 polyvinyl chloride (PVC),
generally with lO-foot sections of machine-slotted PVC well screen (with O.OlO-inch
slots). The annulus around the screen will be backfilled with silica sand to a
minimum of 2 to 3 feet above the top of the screen. A 3-foot bentonite pellet seal
or a bentonite slurry seal will be installed above the sandpack. Clean cuttings will
be placed above the sandpack.

W0069436.080

A total of four test pits will be installed to evaluate potential source areas of
contamlnation, to examine subsurface soils, and collect soil samples for chemical
analysis in the area around Site 9. Three test pits will be excavated in the potential
"dump area." The "dump area" identified on an engineering drawing is larger than
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....---- Bentonite Pellet Seal (Optional)
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SECTION 3

Test pit locations will be cleared for utilities and other underground obstructions by
the NAS~ If obstructions are encountered during the excavation, the test pit will be
abandoned, excavated soil will be replaced into the pit and the location moved.

The four test pits will be excavated to either the depth of landfilled material or
natural soil. However, no test pit will extend beyond 10 feet bgs or into groundwater
even if natural soil has not been encountered. Previous investigations indicate that
the top of the landfilled material is present between 6 and 8 feet bgs; and the old
pipe drain is expected to be located between 4 and 8 feet bgs. Groundwater in this
portion of Site 9 is approximately 9 feet bgs. Therefore,.a maximum extent·of test
pitting activities of 10 feet bgs is sufficient to determine the presence/absence of
landfilled material or the drain pipe.

Test pit soils and stratigraphy will be logged by a qualified ABB-ES geologist, soil
scientist, or geotechnical engineer. Soil samples will be collected directly from the
test pit face or with extendable hand tools. As many as four soil samples per test pit
will be collected for' PI meter/headspace screening. The selected soil sample will be
submitted for laboratory analysis based on PI meter readings and/or visual evidence
of contamination to represent the most contaminated material encountered. Soils
will be analyzed as indicated in Section 4.0. A detailed field log of the test pit will
be completed before. backfilling. Mter backfilling, the area will be returned to
original grade and resodded by the task subcontractor.

7462-01
3-10
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the ash landfill delineated in earlier investigations. The purpose of these test pits is
to determine the presence or absence of landfilled materiaL One test pit/trench will
be excavated near the "old drain pipe" identified north of Nep'tune Drive on an
engineering drawing. The drain pipe is thought to represent a preferential pathway
of contaminant migration. The test pit/trench is proposed to determine if the pipe
is still present and to assist in' locating a monitoring well in this area. The
excavations will be placed as follows (see Figure 3-1 and Table 3-1): .

• between Orion Street and Building 216 (test pit)
• between Buildings 216 and 217 (test pit) .
• between Buildings 217 and 218 (test pit) and
• west of Building 212 (test pit/trench in the area of the old drain pipe)

W0069436.080
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SECTION 3

3.2.4 Soil and Groundwater Sampling

Test pit sampling and documentation requirements are detailed in the QAPP (E.c.
Jordan,Co., 1988a).

The test pits will also be documented photographically. Photographs will not be
included in reports, but will supplement ABB-ES' logs. Air quality in the breathing
zone will be continually monitored with a PI meter during test-pitting activities.

7462-01
3-11

ABB Environmental Services, Inc.

Sampling protocols for soil and groundwater. are described in this subsection.
Additional procedural and documentation requirements are detailed in Appendix A
of the QAPP for the Long Term Monitoring Plan for Building 95, Sites 1 and 3 and
Eastern Plume and the original program QAPP (ABB-ES, 1994a and E.c. Jordan
Co., 1988a).

W0069436.080

The backhoe bucket will be steam-cleaned between test pits to prevent cross
contamination. Steam-cleaning fluids that show no evidence of contamination, based
on PI meter readings of less than 5 parts per million (ppm) above background, will
be disposed of at the ground surface at respective exploration locations. Cleaning
fluids that have PI· readings exceeding 5 ppm above background will be contained,
placed into DOT-approved, 55-gallon steel drums, and transported by the test pit
subcontractor to Building 45, where the Navy will make arrangements for proper
disposal.

Deep soil samples (greater than 2 feet) will' be collected from backhoe~excavated test
pits. Sample material from test pIts will be obtained directly from .the face of the
excavation, if possible, and placed into containers for off-site analysis.. Otherwise, soil
samples will be collected from the ceJ;lter of the backhoe bucket. A reference jar of
soil will be collected with each sample and field screened. All samples will be
described using the Unified Soil Classification System. One soil sample per test pit

Soil Sampling. Soil samples will be collected from soil borings and each soil boring
and test pit to help characterize the presence or absence of contamination at Site 9.
Sampling locations are described in the following sections (see Figure 3-1).

.In the event refuse or contaminated soils are excavated from a test pit, contaminated
materials will be returned to the lower portion of the pit upon completion and
covered with the original surface soil segregated during excavation.

I
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SECTION 3

1. Check the well for proper identification and location.

2. Measure and record the height of protective casing above the concrete pad.
This reading is compared to that recorded during well installation as an
indication of possible well damage or settling that may have occurred.

and one soil sample from the soil boring will be sent off-site for laboratory analysis.
The selected sample will be the one· with the highest apparent potential for
contamination, based on PI meter readings, visual indications· of contamination,
and/or proximity to cans or drums.

7462-01
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Groundwater Sampling. Groundwater samples will be collected from wells installed
in this investigation, from existing wells installed at Site 9 as part of the IRP (i.e.,.·
MW-900 series), and from wells associated with the NEX gas station (see
Figure 3-1). Because of the presence of vinyl chloride and other VOCs at Site 9, and
because of technologic~l advances in low-flow purging and sampling techniques, a
different groundwater sampling procedure will be used during this field program from
previous remedial investigations, as follows.

W0069436.080

Well purging and sampling will be done in general accordance with current USEPA
guidance (e.g. RCRA Ground-Water Monitoring: Draft Technical Guidance:
EPA/530-R-93-001). Temperature, pH, turbidity, specific conductance, and dissolved.
oxygen of each sample will be measured in the field in accordance with
EPA-600/4-79-020 March, 1983 using the following ·methods: temp~rature

(method 170.1), pH (method 150.1), turbidity (method 180.1), specific conductance
(method 120.1), and dissolved oxygen (method 360.1). Selection of containers is
dependent on the types of analyses that are to be performed; appropriate containers,
preservation, and holding time requirements are specified in Section 4.0.

Monitoring of groundwater wells will proceed from the upgradient· or background
wells to· the downgradient or contaminated wells as best as can be determined. The
protocol described below assumes that portable sampling equipment is used. If
dedicated sampling equipment is in place, then the basic purging. and sampling
procedures will still be followed; however, decontamination and QC (e.g. equipment .
rinseates) requirements will change somewhat. The monitoring procedure is as
follows:
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SECTION 3

Purging and sampling will be conducted as· described in the sequence below:

4. Measure and record the distance between the top of the well and the top of
the protective casing.

. 5. Using the electronic water level meter, measure and record the static water
level in the well to the nearest 0.01 foot. The depth to well bottom is not
measured because of the potential to stir up sediment at the bottom of the
well.

..

7462-01
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1. Prepare the pump, by checking electrical connections, discharge tubing, and
motor coolant fluid (Grundfos Redi-Flo II). Locate the generator (if
applicable) downwind of the well; connect the power converter to· the
generator. Lower the submersible pump (e.g. Gruildfos Redi-Flo II or
equivalent) or bladder pump (e.g. GeoGuard bladder) into the well. For
water table wells, the pump should be lowered to about two feet below the
water table. For deeper wells; the pump should be lowered to the

. approximate top of the screened interval. The use of a packer is
recommended in deeper wells with tall columns of standing water to reduce
the amount of stagnant water that may need to be purged and to reduce the
time to purge the well water to stability. If a packer is used, the
manufacturer's instructions for its use should be followed.

2. Connect the instrumentation header to the pump discharge and begin flushing
the well at 0.2 to 0.3 L/min, unless a different purge rate has been previously
established for that well. Containerize and dispose of purge water in
accordance with established procedures for treatment of investigation-derived
wastes~ Monitor the field parameters (pH, temperature, specific conductivity,
turbidity, and dissolved oxygen) using either in-line sensors or a bottle filled·
from the pump discharge and measure the volume of groundwater being
pumped. Record the field parameter values every three (3) to five (5)
minutes. Establish that the water level has not dropped significantly such that

3. After unlocking the well and removing any well caps, measure and record the
ambient and well-mouth organic vapor levels using the photoionization
detector. If the ambient air quality at breathing level reaches 5 paris per
million, the sampler shall utilize the appropriate safety protocols as described
in the HASP.

W0069436.080.
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SECTION 3

3.2.5 Survey of Explorations

3. Record the field parameter values at the end of the purge.

-8. Secure the well cap and lock.

7462-01

3-14

.ABB Environmental Services, Inc.

4. Reduce the pump flow rate to the lowest practical setting, usually about
0.1 L/min. Remove the in-line sensor, if applicable. If "the water discharged
by the pump is silty, wait for the water to clear before sampling. Ensure that
bubbles are not observed in the discharge tubing.

Volatile Organic Compounds
Fuel oil and gasoline
Semivolatile Organic Compounds (SVOCs, Pesticides, PCBs)
Inorganics -

the pump is dry (bubbles in discharge) or water is heard cascading down the
inside of the well. Using the water level meter, verify that the water level has
not dropped significantly. If the water level drops significantly, reduce the
purge rate until the purge rate and the well recovery rate are equal, as
indicated by a stable water level. Purging of the standing well water is
considered complete when three (3)· consecutiv~· readings of the. field
parameters agree to within approximately 10%. . Turbidity readings
consistently below 10 NTUs are considered to represent stabilization of
discharge water for this parameter.

7. Complete Groundwater Sample Data Record after each well is sampled.

6. Remove the pump from the well and decontaminate the pump and tubing by
flushing with Liquinox solution and rinsing with isopropyl alcohol followed by
DI water.

5. Begin filling sample containers from the pump discharge, -allowing the water·
to fill the containers with as little agitation or aeration as possible. Collect
the samples in the order below, as applicable:

The location and elevation of new explorations will be surveyed to the nearest
0.5 foot horizontally and 0.01 foot vertically and referenced to NAS Brunswick

W0069436.080
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SECTION 3

datum. In addition, wells MW-914, MW-915, and MW~916 will be surveyed. All
explorations will be tied into the existing control established for previous site
exploration locations. . The location of these explorations will be plotted on site base
maps provided by the Navy.

I
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SECTION 4

4.1 PROGRAM SUMMARY

4.2 DATA QUALITY OBJECTIVES

4.0 LABORATORY ANALYTICAL PROGRAM

7462-014-1

ABB Environmental Services, Inc.
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Data obtained during the NAS Brunswick field program will be used to evaluate the
presence or absence of contaminants. The levels of data quality applicable to the

DQOs are based on the premise that different data uses require different levels of
data quality. Data quality refers to the degree of uncertainty of analytical
measurements with respect to precision, accuracy, representativeness, completeness,
and comparability (PARCC). Specific objectives for each characteristic are
established to develop sampling protocols and to identify the applicable
documentation, sample handling procedures, and measurement system procedures.
Thes'e objectives are established based on site conditions, the objectives of the
program, and the knowledge of the available measurement systems.

Soil and groundwater samples will be sent off site for laboratory analysis to identify
and quantify chemical contaminants present in these ~edia. Samples collected for
laboratory analyses will be analyzed as indicated in Tables 4-1 and 4-2. Tables 4-3
and 4-4 summarize the laboratory analytical program.. Table 4-5 specifies the
container, preservation, and holding time requirements. VOC analyses will be
performed in accordance with the USEPA CLP October 1992 Statement of Work for
low concentration VOCs in water. The most recent revision of the March 1990
Statement of Work will be used for SVOCs in water and VOCs, and SVOCs, in soil
(Document Number OLM02.1) and for inorganics in water and soil (Document
Number ll.,M03.0). The Contract Required Quantitation Limits (CRQLs) (organics)
·and Contract Required Detection Limits (inorganics) are listed in Table 4-6. CRDLs
for inorganics are provided for reference. The CLP protocols require that inorganics
be reported to the instrument detection limits (IDLs), which will be established once
a laboratory is selected. Data collection, validation, and reporting will be consistent
with the requirements of the Navy IRP (NEESA, 20.2-047B, 1988). Sample tracking
and chain-of-custody will be maintained as detailed in the QAPP (E.C. Jordan Co.,
1988a).
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TABLE 4-1

EXPLORATION AND SAMPLE INFORMATION

SOIL SAMPLES

NEPTUNE DRIVE DISPOSAL AREA - SITE 9
SOURCE INVESTIGATION

SAMPLING AND ANALYSIS PLAN

NAS BRUNSWiCK

TB-917 8-102 09SB917010X1XX . CLP CLP

TB-918 16-182 09SB918018X1XX . CLP CLP

TB-NASB-020 TBD 09SB020???X1 XX CLP CLP

TB-NASB-021 TBD 09SB021 ???X1 XX CLP CLP

TB-NASB-022 TBD 09SB022???X1XX CLP CLP
~
I TB-NASB-023. TBD 09SB023???X1XX CLP CLPN

TP-912 TBD 09PS912???X1 XX CLP CLP

TP-913 TBD 09PS913???X1XX CLP CLP

TP-914 TBD 09PS914???X1XX CLP CLP

TP-915 TBD 09PS915???X1XX CLP CLP

Notes:

CLP

CLP

CLP MEDEP 4.1.2 MEDEP 4.2.3 Level D

CLP MEDEP 4.1.2 .MEDEP 4.2.3 Level D

CLP MEDEP 4.1.2 MEDEP 4.2.3 Level D

CLP MEDEP 4.1.2 MEDEP 4.2.3 Level D

CLP MEDEP 4.1.2 MEDEP 4.2.3 Level D

CLP MEDEP 4.1.2 MEDEP 4.2.3 Level D

CLP .MEDEP 4.1.2 MEDEP 4.2.3 Level D

CLP MEDEP 4.1.2 MEDEP 4.2.3 Level D

CLP MEDEP 4.1.2 MEDEP 4.2.3 Level D

CLP MEDEP 4.1.2 MEDEP 4.2.3 Level D

TB
TBD
TP
TPH
ID
PS
SB

feet below ground surface (estimated)
Unless indicated otherwise by PI readings
Target Compound List with tentatively identified compounds
Target Compound List
Target Analyte List
Level D data packages will be produced by the laboratory for CLP analyses

test boring
to be determined
test pit
total petroleum hydrocarbons
identifier
test pit soil sample
test boring soil sample

W0069436T/15

CLP

VOCs
SVOCs
PCBs
???

Contract Laboratory Program 3/90 Statement of Work (Revisions OLM 01.8
[8/91] and ILM 02.1 [10/91])
Volatile Organic Compounds
Semivolatile Organic Compounds
Polychlorinated biphenyls
to be replaced by the depth at which the sample is taken
no analysis
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TABLE 4~2

. EXPLORATION AND SAMPLE INFORMATION

GROUNDWATER SAMPLES

NEPTUNE DRIVE DISPOSAL AREA - SITE 9

SOURCE .INVESTIGATION

SAMPLING AND ANALYSIS PLAN

NAS BRUNSWICK

MW-901 I 09MW901 XXX08XX5 ·CLP - - CLP I EPA 601 I MEDEP 4.1.1 I MEDEP 4.2.1 I Level D

MW-902 09MW902XXX08XX CLP - CLP . EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level D

MW-903 09MW903XXX08XX CLP - - CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level D

~ MW-904 09MW904XXX08XX - CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level DI
w

MW-905 09MW905XXX08XX CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level D

MW-906 I 09MW906XXX08XX CLP I - I - I CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level D

MW-907 09MW907XXX08XX CLP - - CLP I EPA 601 I MEDEP 4.1.1 I MEDEP 4.2.1 I Level D

MW-908 09MW908XXX08XX CLP - - . CLP EPA 601 MEDEP 4.1.1 I MEDEP 4.2.1 I Level D

MW-909 09MW909XXX08XX CLP - - CLP EPA 601 MEDEP 4.1.1 I MEDEP 4.2.1 I Level D

MW-91 0 I 09MW910XXX08XX CLP - - CLP EPA 601 MEDEP 4.1.1 I MEDEP 4.2.1 I Level D

MW-914 I 09MW914XXX08XX CLP - - CLP EPA 601 MEDEP 4.1.1 I MEDEP 4.2.1 I Level D

MW-915 I 09MW915XXX08XX CLP - - CLP EPA 601 I MEDEP 4.1.1 I MEDEP 4.2.1 I Level D

MW-916 09MW916XXX08XX5 CLP - - CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 'Level D

MW-NASB-020 09MW020XXX08XX CLP CLP CLP CLp· EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level D

MW-NASB-021 09MW021 XXX08XX CLP CLP - CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level D
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(continued)

TABLE 4-2

EXPLORATION AND SAMPLE INFORMATION

GROUNDWATER SAMPLES

NEPTUNE DRIVE DISPOSAL AREA - SITE 9

SOURCE INVESTIGATION

SAMPLING AND ANALYSIS PLAN

NAS BRUNSWICK

MW-NASB-022 09MW022XXX08XX CLP CLP - CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level D

MW-NASB-023 09MW023XXX08XX CLP CLP - CLP EPA 601 . MEDEP 4.1.1 MEDEP 4.2.1 Level D

~ MW-NEX-001 R 09MW001 XXX08XX CLP CLP - CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level DI
~

MW-NEX-002 09MW002XXX08XX CLP CLP - CLP EPA 601 MEDEP 4. i.1 I MEDEP 4.2.1 I Level D

MW-NEX-003 09MW003XXX08XX CLP CLP - CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level D

MW-NEX-004R 09MW004XXX08XX CLP CLP - CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level D

MW-NEX-005 09MW005XXX08XX CLP CLP - CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level D

.MW-NASB-006 09MW006XXX08XX CLP CLP - CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level D

MW-NASB-007 09MW007XXX08XX CLP CLP - CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level D

MW-NASB-008 I 09MWOO8XXX08XX CLP CLP - CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level D
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TABLE 4-2

EXPLORATION AND SAMPLE INFORMATION

GROUNDWATER SAMPLES

NEPTUNE DRIVE DISPOSAL AREA - SITE 9

SOURCE INVESTIGATION

SAMPLING AND ANALYSIS PLAN

NAS BRUNSWICK

- lilli, ..

MW-NASB-009

MW-NASB-010
~
I

VI
Notes:

09MW009XXX08XX

09MW010XXX08XX

CLP

CLP

CLP

CLP

CLP

CLP

EPA 601

EPA 601

MEDEP 4.1.1

MEDEP 4.1.1

MEDEP 4.2.1

MEDEP 4.2.1

Level D

Level D

MW
TBD
TPH
ID
CLP
VOCs
SVOCs
PCBs
???

Target Compound List with tentatively identified compounds; liquid samples will be analyzed using "Superfund Analytical Methods for Low-Concentration Water for Organic Analysis," 6/91
Statement of Work .
Target Compound List
Target Analyte List
Level D data packages will be produced by the laboratory for CLP analyses
This is the 8th sampling event atSite 9.

monitoring well
to be determined
total petroleum hydrocarbons
identifier
Contract Laboratory Program 3/90 Statement of Work (Revisions OLM 01.8 [8/91] and ILM 02.1 [10/91])
Volatile Organic Compounds
Semivolatile Organic Compounds

- Polychlorinated, biphenyls
to be replaced by the depth at which the sample is taken
no analysis
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I TABLE 4-3

SUMMARY OF PROPOSED LABORATORY ANALYTICAL PROGRAM - SOIL SAMPLES

NEPTUNE DRIVE DISPOSAL AREA - SITE 9
SOURCE INVESTIGATION

SAMPLING AND ANALYSIS PLAN

NAS BRUNSWICK

I
I

I. Subtotal

Field Duplicates

I' Sampler'Blanks

Trip Blanks*

I Source Water Blanks**

MS/MSD' Samples

I Total

10

1

4

2

1/1

20

10

NA

2

1/1

16

2

NA

2

1/1

8

10

NA

2

1/1

16

10

NA

2

1/1

.16

10

NA

2

1/1

16

Notes:

I VOC
TCl
TAL

I SVOCs
Pest
PCBs

I
MS/MSD
NA

"
""

I
I,
I
I
I
I
I,

Volatile Organic Compounds
USEPA Target Compound Ust
USEPA Target Analyte Ust
Semivolatile Organic Compounds
Pesticides .

. Polychlorinated biphenyls
Matrix spike/matrix spike duplicate
Not applicable
Assumes 3 soil samples will be collected each day and sent off site in one cooler to the laboratory for analysis.
Assumes one laboratory water and one potable water for drilling.

4-6
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TABLE 4-4

SUMMARY OF PROPOSED LABORATORY ANALYTICAL PROGRAM - 'GROUNDWATER SAMPLES

NEPTUNE DRIVE DISPOSAL AREA - SITE 9

SOURCE INVESTIGATION

SAMPLING AND ANALYSIS PLAN

NAS BRUNSWICK

I
I
I Subtotal 27 14

Field Duplicates 3 2

I Sampler Blanks 3 2

Trip Blanks* 7 NA

I Source Water Blanks 2 2

MS/MSD Samples 2/2 1/1

I Total 46- 22

NA

1/1

6

3

7

2

2/2

46

3

3

NA

2

2/2

39

3

3

NA

2

2/2

39

3

3

NA

2

2/2

·39

Notes:

I VOC
TCl =
TAL

I SVOCs
Pest
PCBs
MS/MSD

I NA
*

I
I
I
I
I

Volatile Organic Compounds
USEPA Target Compound Ust
USEPA Target Analyte Ust
Semivolatile Organic Compounds
Pesticides
Polychlorinated biphenyls
Matrix spike/matrix spike duplicate
Not applicable
Assumes 4 water samples will be collected each day and sent off site in one cooler to the laboratory for analysis.
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TABLE 4-5

CONTAINER, PRESERVATION, AND HOLDING TIME REaUIREMENTS

NEPTUNE.DRIVE DISPOSAL SITE - SITE 9

SOURCE INVESTIGATION

SAMPLING AND ANALYSIS PLAN

NAS BRUNSWICK

TCl Pesticides/PCBs I GC/ECD

14 days

14 daYs

7 days to Extraction,
40 days after
Extraction

7 days to Extraction,
40 days after
Extraction

6 months (28 days
for mercury)

14 days

4°C

4°C

4°C

4°C

4°C

4°C

4 oz, Glass, Teflon Cap

·40 ml Vial (2/3 full),
Glass, Teflon Cap

40 ml Vial, (1/3 full),
Glass, Teflon Cap

•••••••••••••••••••••••••••·~~\~~~~ll~~. :••••••••••••••!•••••••I•••••,ii~~l~EV~il~.· ••••

MEDEP Method 4.2.3

3/90 SOW, revised
IlM02.1 (9/91)

MEDEP Method 4.1.2

3/90 SOW, OlM 01.814 OZ, Glass, Teflon Cap

3/90 SOW, OlM 01.8 4 OZ, Glass, Teflon Cap

3/90 SOW, OlM 01.8 I 4 OZ, Glass, Teflon Cap

Soxhlet/GC

GC

AAS/PES/CVAA

Purge & Trap GC/MS

GC/MS

Gasoline in Soil

TAL Inorganics

Fuel Oil inSoil

TCl VOCS

TCl SVOCS

Soil

~
I

00

TCl Pesticides/PCBs I GC/ECD 3/90 SOW, OlM 01.8 I l-Iiter Amber Glass

Groundwater TCl VOCs

Vinyl Chloride

TCl SVOCs

Purge & Trap GC/MS*

GC/Purge & Trap

GC/MS

3/90 SOW low
Detection Limit
(6/91)*

EPA method 601

3/90 SOW, OlM 01.8

40 ml Vial (2), Glass
Teflon-lined Septa

40 ml Vial, Glass,
Teflon-lined Septa

1-liter Amber Glass

4°C, HCl

4°C

4°C

4°C

14 days (preserved)

14 days

7 days to Extraction,
40 days after
Extraction

7 days to Extraction,.,
40 days after
Extraction·
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TABLE 4-5

CONTAINER, PRESERVATION; AND HOLDING TIME REQUIREMENTS

NEPTUNE DRIVE DISPOSAL SITE - SITE 9

SOURCE INVESTIGATION

SAMPLING AND ANALYSIS PLAN.

NAS BRUNSWICK

1.·:I·••I.lil.·I··II.i.I··.·~·I~~~~~i~~~::. :••••••••••••••••,•••• :~:~~~~i~ij~~ ••I••1

.t
I

\0

Notes:

GC/MS
SOW
GC/ECD
MS
PES
TCl
TAL
VOC
SVOC
PCB
*
(1 )
TCLP
CVM

TAL Elements I AAS/PES/CVAA I 3/90 SOW, revised 1-liter Plastic 4°C, HN03 6 months (28 days
ILM02.1 (9/91) pH<2 for mercury)

Fuel Oil in Water I GC I MEDEP 4.1.1 1-liter Amber Glass 4°C 7 days to extract/
40 days to analyze

Gasoline in Water I GC I MEDEP 4.2.1 I 40 ml Glass Vial, Teflon I 4°C 114 days
Cap

Temperature (field) Thermometric USEPA Method 170.1 N/A N/A N/A

pH (field) Potentiometric USEPA Method 150.1 N/A N/A N/A

Specific Conductivity Electronometric . USEPA Method 120.1 N/A N/A ~/A
(field)

Turbidity (field) Nephelometric USEPA Method 180.1 N/A N/A N/A

Dissolved Oxygen Membrane electrode USEPA method 360.1 N/A N/A N/A
(field)

Gas Chromatography/Mass Spectrometry
USEPA Contract Laboratory Program, Statement of Work
Gas Chromatography/Electron Capture Detection
Atomic Absorption Spectroscopy
Plasma Emission Spectroscopy
Target Compound List
Target Analyte List
Volatile Organic Compound
Semivolatile Organic Compound
Polychlorinated Biphenyl
6/91 Statement of Work, "Superfund Analytical Methods for Low-Concentration Water for Organics Analysis"; USEPA Contract Laboratory Program; USEPA, 1991.
Holding times from date of collection.
Toxicity Characteristic Leachate Procedure
Cold Vapor Atomic Absorption
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TABLE 4-6
SUMMARY OF OFF-SITE ANALYTICAL METHODS

I·
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

VOLATILES

Chloromethane

Bromomethane

Vinyl Chloride

Chloroethane

Methylene Chloride

Acetone

Carbon Disulfide

1,1-Dichloroethene

1,l-Dichloroethane

cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

1,2-Dichloroethene (total) .

Chloroform

1,2-Dichloroethane

2-Butanone

Bromochloromethane

1,1, i-Trichloroethane

Carbon Tetrachloride

Bromodichloromethane

1,2-Dichloropropane

cis-1 ,3-Dichloropropene

Trichloroethene

Dibromochlorometh~me

1,1,2-Trichloroethane

Benzene

trans-1,3-Dichloropropene

Bromoform

4-Methyl-2-Pentanone

2-Hexanone

Tetrachloroethene

1,1,2,2-Tetrachloroethane

1,2-Dibromomethane

Toluene

Chlorobenzene

Ethylbenzene

Styrene

WOO69436T/5

NEPTUNE DRIVE DISPOSAL AREA - SITE 9

SOURCE INVESTIGATION

SAMPLING AND ANALYSIS PLAN

NAS BRUNSWICK

CROL

10

10

10

10

10

10

.10

10

10

NA
NA
·10

10

10

10

NA
10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

NA
10

10

10

10

4-10
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CROL

1

1

1

1

2

5

1

1

1

1

1

1

1

1

5

1

1

1

1

1

1

1

1

1

1

1

1

5

5

1

1

1

1

1

1
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SEMIVOLATILES CRQL CRQL

Phenol 330 10

bis(2-Chloroethyl)ether 330 10

2-Chlorophenol 330 10

1,3-Dichlorobenzene 330 10

1,4-Dichlorobenzene 330 10

1,2-Dichlorobenzene 330 10

2-Methylphenol 330 10 .

bis(2-Chloroisopropyl)ether 330 10

4-Methylphenol 330 10

N-Nitroso-di-n-propylamine 330 10

Hexachloroethane 330 10

Nitrobenzene 330 10

Isophorone 330 10

2-Nitrophemol 330 10

.2,4-Dimethylphenol 330 10

bis(2-Chloroethoxy)methane 330 10

2,4-Dichlorophenol 330 10

1,2,4-Trichlorobenzene 330 10

Naphthalene 330 10

4-Chloroaniline 330 10

Hexachlorobutadiene 330 10

4-Chloro-3-Methylphenol 330 10

2-Methylnaphthalene 330 10

Hexachlorocyclopentadiene 330 10

2,4,6-Trichlorophenol 330 10

2,4,5-Trichlorophenol 830 25
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TABLE 4-6
SUMMARY OF OFF-SITE ANALYTICAL METHODS
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CRQL

1

1

1

1

1

CRQL

10

NA *
NA *
NA *
NA

NEPTUNE DRIVE DISPOSAL AREA - SITE 9
SOURCE INVESTIGATION .

SAMPLING AND ANALYSIS PLAN
NAS BRUNSWICK

(continued)

VOLATILES (continued)

Total Xylenes

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,2-Dichlorobenzene

1,2-Dibromo-3-chloropropane

I
I
I'
I
I
I
I
I
I
I,

I
I
I
I
I
I
I
I
I





TABLE .4-6
SUMMAR·Y OF OFF-SITE ANALYTICAL METHODS

I
I
I
I
I
I
I
I
I
I
I
I
I
,I

I
I
I
I
I

(continued)

SEMIVOLATllES (continued)

Indeno(1,2,3-c,d)Pyrene

Dibenz(a,h)Anthracene

Senzo(g,h, i) perylene

PESTICIDE/PCBs

alpha-SHC

beta-SHC

·delta-SHC

gamma-SHC (Lindane)

Heptachlor

Aldrin

Heptachlor Epoxide

Endosulfan I

Dieldrin

4,4'-DDE

Endrin

Endosulfan II

4,4'-000

Endrin Aldehyde

Endosulfan Sulfate

4,4'-00T

Methoxychlor

Endrin Ketone

alpha-Chlordane

gamma-Chlordane

. Toxaphene

Aroclor-1016

Aroclor-1221

Aroclor-1232

Aroclor-1242

Aroclor-1248

Aroclor-1254

Aroclor-1260

.W0069436T/8
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SOURCE INVESTIGATION

SAMPLING AND ANALYSIS PLAN

NAS BRUNSWICK

CROL
330

330

330

CROL .
1.7

1.7

1..7

1.7

1.7

·1.7

1.7

1.7

3.3

3.3

3.3

3.3

3.3

3.3

3.3

3.3

17

3.3

1.7

1.7

170

33

67

33

33

33

33

33
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CROL
10

10

10
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CROL
0.01

0;01

0.01·

0.01

0.01

0.01

0.01

0.01

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.1

0.02

0.01

0.01

1

0.2

0.4

0.2.

0.2

0.2

0.2

0.2





I (continued)

I TABLE 4-6
SUMMARY OF OFF-SITE ANALYTICAL METHODS

NA
NA
?

?

?

?

NA
NA

NEPTUNE DRIVE DISPOSAL AREA - SITE 9
SOURCE .INVESTIGATION

SAMPLING AND ANALYSIS PLAN
NAS BRUNSWICK

METPH

Fuel Oil in Soil (MEDEP 4.1.2)

Gasoline in Soil (MEDEP 4.2.3)

FuelOil in Water (MEDEP 4.1.1)

Gasoline in Water (MEDEP 4.2.1)

I
I

I Notes:

I

I

I ~RDL
CRQL
MDL
NA

I mg/kg
Ji9/kg
Ji9/L

I ?

Analyzed under semivolatile analysis in SOW 3/90
Contract Required Detection Umit
Contract Required Quantitation Umit
Method Detection Umit
not applicable
milligrams/kilogram
micrograms/kilogram
micrograms/liter
detection limit to be established by laboratory

I
I
I
I
I
I
I
I
I W0069436T/10
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SECTION 4

Data from this field program will be used for several purposes, depending on the
specific task and medium of concern.. The following DQOs have been identified:

• Temperature, pH, specific conductance, and PI meter measurements
. will be conducted in the field, providing Level A data quality.

NAS Brunswick investigation are described in the following paragraphs and are
consistent with requirements for the Navy IRP (NEESA, 20.2-047B, 1988).

7462-01
4-16

ASS Environmental Services, Inc.

Level A. Generated data provide information on the. presence or absence of
contamination and are generally qualitative rather than quantitative. Level A data
(including PI meter readings, pH, temperature, and specific conductance
measurements) will be collected to aid in the identification of sampling locations,
health and safety monitoring, and characterization of samples.'

• Fuel oil and gasoline in soil and water will be analyzed using
laboratory protocols sufficient to support Level C data quality.

• Low level vinyl chloride will be analyzed using low level USEPA
Method 601 laboratory protocols sufficient to support Level C data
quality.

• Soil and groundwater samples collected during the field program will
be analyzed for TCL VOCs, SVOCs, and TAL inorganics using
USEPA CLP protocols to provide Level D data quality.

Level C. These data are generated by an off-site analytical laboratory using non-CLP
USEPA or MEDEP methods. This level is suitable for site characterization where
the documentation of USEPA CLP procedures (Level D) is not required.

Level D. These data represent confirmational laboratory information generated
using USEPA CLP methods and supported by rigorous quality control,.
documentation, and validation procedures. These data are typically used for site
characterization, risk assessment, engineering alternative selection and design, and .
enforcement/litigation actiVities. Lev~l D data closely correspond withUSEPA
Level IV data with additional quality assurance requirements.

W0069436.080 .
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4.3 DATA VALIDATION

SECTION 4

4.4 .DATA QUALITY EVALUATION

• auditing field sample data records and chain of custody

7462-014-17

ABB Environmental Services, Inc.

W0069436.080

• ,checking intermediate calculations

• ' reviewing data for technical credibility with respect to the sample site
setting

.• certifying the process

• auditing measurement system calibration and calibration verification ,

Validation of Level D laboratory analytical data is a systematic process designed to
provide assurance that the data are adequate for their intended use. The process
includes the following activities:

• auditing quality control activities

At a minimum, the Level D CLP analytical. data will be validated by ABB-ES in
, accordance with the USEPA Laboratory Data' Validation, Functional Guidelines for
Evaluating Organics Analyses (USEPA, 1988b) and Laboratory Data Validation,
Functional Guidelines for Evaluating Inorganics Analyses (USEPA, 1988c), as well as
the appropriate USEPA Region I revisions (i.e., November 1988 and February 1989
for organics and inorganics, respectively, along with recent revisions [USEPA, 1991D.
The data evaluation criteria will include method blank correction, evaluation of
holding times, instrument performance (i.e., calibration), and surrogate recoveries.
Validation of Level A data will not be performed.

The purpose of data quality evaluation is. to assure that data generated during the
field program are consistent with the project objectives. The data validation results'
will be used to evaluate data utility and will include assessment of the PARCC

'parameters. Data quality assessment will be' conducted as detailed in the QAPP
(E.c. Jordan Co., 1988a).
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ABB-ES

bgs

CERCLA

CLP
CRDL
CRQL

DOT
DQO

. FS

HASP

ID
IRP

MEDEP
MW

NAS
NEX

PARCC
PI
ppm
PVC

QAPP

RI

SAP
SARA
SVOC

. W0069436.080

GLOSSARY OF ACRONYMS AND ABBREVIATIONS
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below ground surface

Comprehensive Environmental Response, Compensation, and Liability
Act
Contract Laboratory Program
Contract Required Detection Limit
Contract Required Quantitation Limit

U.S. Department of Transportation
Data Quality Objective

Feasibility Study

Health and Safety Plan

Inner Diameter
Installation Restoration Program

Maine Department of Environmental Protection
Monitoring Well·

Naval Air Station
Naval Exchange

precision, accuracy, representativeness, completeness, and comparability
photoionization
parts per million
polyvinyl chloride

Quality Assurance Program Plan

remedial investigation

Sampling and Analysis Plan
Superfund Amendment and Reauthorization Act
semivolatile organic compound

ABB Environmental Services, Inc.
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TAL
TCL

VSEPA

VOC
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GLOSSARY OF ACRONYMS AND ABBREVIATIONS

. Target Analyte List
Target Compound List

V,S. Environmental Protection Agency

volatile organic compound

ABB Environmental Services, Inc.
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A.l GENERAL

SECTION A.l

A.I.l SCOPE AND PURPOSE

A.l.2.2 Field Operation Leader

7462-01
A.1-1
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A.I.2.3 Health and Safety Manager

The Field Operations Leader is the PM's designee who is on-site and vested with the
authority by the PM to carry out day-to-daysite operations. The Field Operations
Leader for this project is Mr. Thomas Longley.

A.1.2.1 Project Manager

This HASP has been prepared in conformance with the ABB-ES Health and Safety
Program and is. intended to meet the requirements of 29 Code of Federal
RegUlations (CFR) 1910.120. As such, this HASP addresses those activities associated
with field operations for this Project.

A.1.2 PROJECT PERSONNEL

ABB Environmental Services, Inc. (ABB-ES) has prepared this Project-Specific
Health and Safety Plan (HASP) to support additional field investigations at Site 9
to be conducted at Naval Air Station.(NAS) Brunswick, in Brunswick, Maine.

The Health and Safety Manager (HSM) has final authority tb resolve health and
safety issues that are not resolved at the site or through the Health and Safety

The Project Manager (PM) is the individual with overall project management
responsibilities. The PM for this project is Mr. Jeffrey Brandow. The PM's

.responsibilities, as they relate to health and safety, include provision for the
development of this project-specific HASP, the allocation of necessary resources to
meet requirements of this HASP, the coordination of staff assignments to ensure that
personnel assigned to the project meet.medical and training requirements; and the
means and materials necessary to resolve any health and safety issues that are
identified or that develop on the project.
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A.1.2.7 Medical Surveillance

SECTION A.I

A.I.2.6 Training

A.I.2.S Health and Safety Officer

7462-01
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All personnel entering potentially contaminated areas of this site. will be medically
qualified for site assignment through a medical surveillance program outline in the
ABB-ES Health and Safety Program. These procedures meet the requirements of
29 CFR 1910.120. Personnel who have not received medical clearance will not be

All personnel entering potentially contamfuated areas of this site must meet the
requirements of 29 CFR 1910.120. Personnel without the required training will not
be perrrptted in any area with potential for exposure to toXic substances or harmful
physical agents (i.e., downrange).

The HSS will be responsible for (1) approval of the individual chosen to serve as the
site HSO for this field operation; (2) review and approval of the project-specific
HASP developed by the HSO, as well as any.significant changes made over time to
the project HASP; (3) oversight of the daily efforts of the HSO; (4) resolution of the
site disputes involving health and safety issues; and (5) implementation of the HASP,
by the HSO. The HSS will notify the HSM of any stop work orders issued by the
HSO..

Supervisor (HSS), and has overall responsibility for ensuring that the policies and
procedures of this HASP are implemented by the Health and Safety Officer (HSO).

A.I.2.4 Health and Safety Supervisor

W0069436APPA

. Mr. Nelson Breton has been designated by the PM as HSO for the Site 9 projects
with concurrence of the HSM. The HSO will have at least an indirect line of
reporting to the HSM for the duration of his assignment to the project. The HSO
is responsible for developing and implementing this HASP in accordance with the
ABB:·ES Health and Safety Program. The HSO will also conduct safety briefings and
project-specific training for on-site personnel. .The HSO, in consultation with. the
HSM is responsible for updating and modifying this HASP as the site or
environmental conditions change.
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SECTION A.I

permitted in any area with potential for exposure to toxic substances or harmful
physical agents (i.e., downrange).
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SECTION A.2

Former Incinerator and Ash Landfill

A.2.2 SITE HISTORY

A.2 SITE CHARACTERIZATION AND ANALYSIS

7462-01
A.2-1
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Site 9 is located in the central portion of the base. Based on historical information,
including aerial photographs and grading plans, Site ,9 was originally defined as three
areas of potential contamination: (1) the former location of an incinerator in the
northeastern comer of the current site of Building 220, and a disposal area in the
current location ofBuildings 218 and 219 (Marine barracks north of Neptune Drive);
(2) a reported dumping area behind Building 201 (the enlisted men's club south of
Neptune Drive); and (3) the two streams bordering the recreational area behind
Building 201.

NAS Brunswick is located in the City of Brunswick, Cumberland County, Maine,
about 25 miles northeast of Portland. The facility is located south of the
Androscoggin River between Brunswick and Bath, Maine. NAS Brunswick an active
base, owned and operated by the federal government through the Department of the
Navy. The base, property covers 3,091 acres. Property uses surrounding NAS
Brunswick are primarily suburban'and rural residential, with some commercial and
light industrial uses along Routes 1, 24, and 123. An elementary school, a college,
and a hospital are located within 1 mile of the western ,base boundary.

A.2.1 SITE NAME, LOCATION, AND SIZE

Conflicting information exists regarding' the dates of operation of the incinerator and
inactive ash landfill, reportedly active during the 1940s and early, 1950s. The
incinerator was apparently operated during a period commencing on or after April
1943, when the air station was commissioned, until the fall of 1946, when the air
station was demobilized. Although the station was leased to various occupants from
1947 through 1951, it is unknown if the incinerator was used during this period. The
air station was recommissioned in 1951, but again, it is unknown if the incinerator
resumed operation. The latest that it could have been used 'was 1953, when the
barracks that now occupy the site of the former incinerator were built. The Initial
Assessment Study (lAS) prepared in 1983 states that during the period of incinerator
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SECTION A.2

A.2.3 PREVIOUS INVESTIGATIONS

Unnamed Streams

Building 201

7462-01
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Two unnamed streams border the area around Building' 201: one to the north
(northern unnamed stream) and one to the south (southern unnamed stream). These
streams receive runoff from the central portion of the base including the runways,
parking lots, and paved roads. Leachate seeps and staining have been observed in
these streams.

The area behind Building 201 reportedly was used as a dumping area, a:o,d more '
recently as a picnic area. A barbecue pit is located southeast of Building 201.

operation, solid wastes were burned and the ash was placed in the dump. Wastes
disposed of at the site reportedly included solvents, which were burned on the
ground, paint sludge, and possibly wastes from the Metal Shop.

Current land use at the former incinerator and inactive ash landfill is military
residential. The grading plans for the barracks, (Buildings 212 through 220)
constructed at this location show an oblong "dump area,". approximately 125 by,
75 feet, located around existing Building 219. The grading plans also show an old
drain (42-inch diameter) adjacent to the dump area. The drain ran from north of
Orion Street, past the dump area, under Neptune Drive to the stream running
between Buildings 201 and 293. The drain was reportedly removed and filled in
during construction of the barracks.

Groundwater associated with the site is notused for potable or any other purposes.
The base is connected to a public water supply administered by the Brunswick
Topsham Water District.

In August 1990, the Navy completed the Draft Final Remedial Investigation (RI)
report for nine sites at NAS Brunswick, including Site 9. The RI report described
field sampling investigations, geology, and hydrogeology, and prese'nted a
contamination summary and risk assessment for Site 9 'and other sites. In April 1991,
the Navy submitted the Draft Final Supplemental RI report for regulatory review.

W0069436APPA
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A.2.4 SCOPE OF WORK

SECTION A.2

The Supplemental RI included results of additional investigations at Site 9, which
focused on identifying a source area of groundwater contamination and included test
pitting, and soil and groundwater sampling. Data from extensive sampling did not
uncover evidence of a solvent burning area or disposal area near Building 201.

During the field investigation, a number 'of invasive 'field activities (i.e., soil
,investigations and groundwater sampling) will be carried out by ABB-ES. Following
is a listing of these activities with a brief description of how health safety hazards
might be encountered. ' ' ,

7462-01

ABB Environmental Services, Inc.

'A.2-3

Minimum health risk on site. Exposure to hazardous materials
unlikely.

Exposure to hazardous substances is possible while sampling
soil, and groundwater, in and near the potential sourcearea(s).
Soil contaminants detected in the area north of Neptune Drive
include selected VOCs, PARs, and pesticides (Table A-I)
PARs. Groundwater contaminants include vinyl chlorlde
detected at a maximum concentration of 31 /Jog/L,

The results of all investigations conducted at Site 9 were summarized in a Technical
Memorandum subnlitteci by the Navy in May 1994 (ABB Envirollinental Services,
Inc., 1994). A summary of the contaminants detectedinsubsurface soils is provided
in Table A-I. The maximum concentration of contaminants detected in groundwater
at Site 9 is summarized in Table A-2.

In 1991, plans were discovered identifying the presence of a septic system east of
Building 201. This septic system was installed in 1952 when Building 201 was built,
and was used until 1972 when Building 201 was connected to the basewide sewer
system. The septic system, located upgradient of the most highly contaminated
monitoring wells, was then speculated to be the primary source of groundwater
contamination at Site 9, prompting further investigation of this area. In January
through March of 1993, the Navy conducted additional investigations to evaluate the
Building 201 septic system as a potential source of contamination and to address data
gaps identified by the USEPA and the MEDEP in the northern portion of Site 9.

W0069436APPA
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Acetone 10 ND 120 85J

Carbon Disulfide 10 1J 3J 2J

1,2-DCE 10 ND 1J ND

1,1-DCA 10 ND ND ND

2-Butanone 10 ND 26 17

Chlorobenzene 10 ND ND ND

Toluene 10 1J 3J ND

Total Xylenes 10 ND 2J ND

Lindane 1:7 ND ND ND

Aldrin 1.7 ND ND ND

Heptachlor Epoxide 1.7 19J ND ND

Endosulfan 1 1.7 ND ND ND

Dieldrin 3.3 57J ND ND

4,4'-DDE 3.3 8.6J 3.9J 11J

Endrin 3.3 . ND ND ND

Endosulfan II. . 3.3 ND ND ND

4,4'-DDD 3.3 ND 9.4J 91J

4,4'-DDT 3.3 87J 2.3J 5.6J

Methoxychlor 17 ND ND ND

Endrin Ketone 3.3 ND ND NO

Alpha Chlordane 1.7 32 ND ND

Aroclor 1260 33 ND ND ND

TCLP NA NA NA

33360J3768J6054J

A.2-4

Date of Collection
Contract Required Ouantitation Umit
Estimated Value
not detected
Semivolatile Organic Compo~nd

Toxicity Characteristic Leachate Procedure
micrograms per kilogram
Volatile Organic Compound

TABLE A-1
SUMMARY OF SOIL ORGANIC ANALYSES (1993)

SITE 9 SITE-SPECIFIC HEALTH AND SAFETY PLAN
NAS BRUNSWICK

VOCs (ua/kal

Pest/PCB (ua/kal

SVOCs <uQ/kgl

PAHs (Total)

Notes:

W0069436T/1

Dates
CROL
J
NO
SVOC
TCLP
pg/kg
VOC
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I
I TABLE A-2

GROUNDWATER CONTAMINANT SUMMARY

SITE 9 SITE-SPECIFIC HEALTH AND SAFETY PLAN
NAS BRUNSWICK

W0069436T/2

Vinyl Chloride 31

1,1-Dichloroethane 12

1,2-Dichloroethylene 79

2-Butanone 110

Mercury 0.23

Notes:

MW-906 11/90

MW-904 9 & 12/88

MW-906 11/90

MW-903 10/89

MW-904 12/88

A.2-S

microgram per liter

Well designations refer to sample location.
Dates shown refer to sample collection date

J19/L
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. SECTION A.2

DeE detected at a maximum concentration of 79 JLg/L, DCA
detected at a maximum concentration of 12 JLg/L, 2-butanone
at a maximum concentration of 110 JLg/L, and mercury at a
maximum concentration of 0.23 JLg/L. These four compounds

.are the contaminants of concern at Site 9. Use of appropriate
safety measures including modified Level D personal protective
equipment will be required.

Safety risks during soil sampling are those associated with the
operation of heavy equipment (i.e., backhoe) and walking

.around an open excavation.'

ASS Environmental Services, Inc.
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A.3.2.1 Health Hazards

A.3 TASK ANALYSIS

A.3.2 SITE RISKS

SECTION A.3

7462-01

A.3-1

ABB Environmental Services, Inc.

W0069436APPA

Safety hazards that generally exist on a field investigation program includes heavy
equipment (.e.g., backhoes), overhead work (e.g., drilling rigs), power tools, and.
excavations. Care must be taken by ABB-ES personnel to be aware of their
surroundings and footing and use caution when on site. The impact of weather will
change site conditions.

A.3.2.3 Conclusions/Risk Assessment

Sampling conducted at Site 9 indicates the presence of volatile organic and
semivolatile organic compounds and inorganic analytes present in soil and
groundwater. Compotmds detected include known and suspected human carcinogens
(e.g., vinyl chloride).

A.3.1 HAZARDOUS SUBSTANCES

The amount of hea:Ith risks presented to field workers who will be on site during the
field operations vary according to the activity to be performed. Specific health and

Site 9 will require Level D protection for site entry. Upgrades will depend on the
immediate site conditions and will be based on field measurements with monitoring

.equipment. Upgrades greater than Level C are not expected based on previous site
investigations. All ABB-ES personnel will wear their radiation badges on site.

. Health hazards exist from respiratory and/or dermal exposure to volatile and
semivolatile organic compounds and inorganic analytes. These compounds include
known and suspected human carcinogens. Field investigations will require exposure
to various weather conditions. Personnel must take precautions against temperature
extremes.

. A.3~2.2 Safety Hazards
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SECTION A.3

Level D protection will worn at a minimum when on site.

Surveying and Clearance Activities

Soil and Groundwater Sampling

7462-01
A.3-2 "

ABB Environmental Services, Inc.

safety procedures for monitoring, levels of protection, and upgrades and downgrades_
of levels of protection are described in the following subsections.

Surveying and clearance activities are non-intrusive. However, PI meter readings of
ambient air during surveying will be required. No elevated ambient readings are
anticipated.

W0069436APPA

. Level D protection is required for this activity. If PI meter readings steadily exceed
5 ppm in the work zone, workers will back of and the situation will be reevaluated.
Work may possibly proceed with the use of engineered controls or"at Level C
respiratory protection. Radiation monitor readings greater than background would
be reported immediately by the HSO to the ABB-ES DHS to assess whether work
conditions should be halted. No elevated PI meter readings or radiation monitor
readings are anticipated.
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AA SITE CONTROL

A.4.1.2 Contamination Reduction Zone

A.4.1.1 . Exclusion Zone

SECTIONAA

7462-01

A.4-1

ABB Environmental Services, Inc.

Within the Exclusion Zone, specific locations or restricted areas (clearly marked or
identified) will be established as necessary for particular locations or around specific
site operations. In the· case of well drilling or excavation operations, a restricted area
will be established that includes a minimum 30-foot radius from the drill rig or
excavation operation.. Other restricted areas may include drum areas, active site
areas, sources of combustible gases or air contaminants, or other dangerous areas as
they are identified. Specific access for emergency service~ to areas of specific site
operations will be established.

The site itself will normally be divided into three zones: the majority of the work
area will be considered the' Exclusion Zone, with limited areas serving as the Support
Zone, and an area for decontamination called the Contamination Reduction Zone
(CRZ).

AA.l . ZONATION

The Exclusion Zone isolates the area of contaminant generation and restricts (to the
extent possible) the spread of contamination from active areas of the site to support
areas and off-site locations. The Exclusion Zone is demarcated by the Hot Line (i.e.,
a tape line or physical barrier). Personnel entering the Exclusion Zone must
(1) enter through the CRZ; (2) wear the prescribed level of protection; and (3) be
otherwise authorized to enter the Exclusion Zone. Any personnel, equipment, or
materials exiting the Exclusion Zone will be considered contaminated. Personnel will
be subject to decontamination; equipment and materials will either be subject to
decontamination or containerized in uncontaminated devices.

Moving out from. the Exclusion Zone, starting at the Hot Line and continuing to the
Conramination Control Line, is the CRZ. The CRZ is a transition zone between
contaminated and uncontaminated areas of the site. When "hot" or contaminated
personnel, equipment, or materials cross the Hot Line: they are assumed to be as

W0069436APPA
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A.4.2 MEDICAL ASSISTANCE

.sECTION A.4 .

A.4.1.3 Support Zone

The primary source of medical assistance for the NAS Brunswick site is:

7462-01
A.4-2

ABB Environmental Services, Inc.

Within the CRZ is the Contamination Reduction Corridor (CRC), where materials
necessary for full personnel and portable equipment decontamination are kept. A
separate facility Will be established for heavy equipment decontamination. In
addition, certain safety equipment (e.g., emergency eye wash, fire extinguisher,
stretcher, and first aid kit) are staged in this zone. .

"hot" or contaminated as they are going to be from site operations. Being subjected
to the decontamination process, they become less contaminated; when they reach the
Contamination Control Line, they are clean and can exit this zone without spreading
contamination.

The Support Zone is the outermost zone of the site, separated from the CRZ by the
Contamination Control Line; it is considered a clean area. Movement of personnel
and materials from this zone into the CRZ is generally unrestricted, except as
required through access points controlled for administrative purposes. However, only
uncontaminated/decontaminated personnel or materials may enter this zone from the
CRZ.

Parkview Memorial Hospital
Maine Street
Brunswick, ME
(207) 729-9941

The Support Zone contains the necessary support facilities (including personal
hygiene facilities) for site operations. It also serves as the communications center
and source of emergency assistance for operations in the Exclusion Zone and CRZ.
A log of all persons entering the site will be maintained by the HSO, the field
operations leader, or the site designee.

W0069436APPA
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The alternate source of medical assistance is:

Regional Memorial Hospital
Baribeau Drive
Brunswick, ME
(207) 729-0181

ABB Environmental Services, Inc.

W0069436APPA

AA-3

SECTION A.4
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A.5.2 WORK PRACTICES

SECTION A.5

A.5.1 ENGINEERING CONTROLS

No engineering controls are necessary for conducting work at NAS Brunswick unless
otherwise indicated by air monitoring equipment (see A.3.2.3).

7462-01

A.5-1

ABB Environmental Services, Inc.

• In any unknown situation, always assume the worst conditions and plan .
responses accordingly..

• Because no personal protective equipment is lOO-percent effective, all
personnel must minimize contact with excavated or contaminated
materials. Plan work areas, decontamination areas, and procedures
accordingly~ Do not place equipment on drums or the ground. Do not
sit on drums or other materials. Do not sit or kneel on the ground in
the Exclusion Zone or CRZ. Avoid standing in or walking through
puddles or stained soil. .

·A.5 ENGINEERING CONTROLS, WORK PRACTICES, AND PERSONAL
PROTECTIVE EQUIPMENT

• Use the buddy system. Under no conditions will any person be
permitted to enter an Exclusion Zone alone. Establish and maintain
communication. In addition to radio communications, it is advisable
to develop a set of hand signals, because conditions may greatly impair
verbal communications.

Workers are expected to adhere to established safe work practices for their
respective specialties (e.g., Test Pit Investigations and sampling). The need to
exercise caution in the performance of specific work tasks is made more acute due
to (1) weather conditions; (2) restricted mobility and reduced peripheral vision
caused by protective gear; and (3) the increased difficulty in communicating caused
by respirators. Work at the site will be conducted according to established protocols
and guidelines for the safety and health of all involved. Among the most important
of these principles for working at a hazardous waste site are the following:

W0069436APPA
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SECTION A.5

• Smoking, eating, or drinking in the work area and before
decontamination will not be allowed. Oral ingestion of contaminants
is the second most likely means of introducing toxic substances into the
body (inhalationis the first).

• Avoid heat and other work stresses related to wearing protective gear.
Work breaks should be planned to prevent stress-related accidents or
fatigue.

• To the extent feasible, handling of contaminated materials should be
done remotely, particularly when drummed or other containerized
hazardous waste materials are· found on-site. Every effort should be

. made to identify the contents of containers found on-site before they
are subjec·t to material-handling applications.

• Personnel must be observant of not only one's own immediate
.surroundings, but· also those of others. Everyone will be working under
constraints; therefore, a team effort is needed to notice and warn of
impending dangerous situations. Extra precautions are necessary when
working near heavy equipment and·while utilizing personal protective
gear because vision, hearing, and communication can be restricted.

• Contact lenses are not allowed to be worn on-site; if corrosive or
lachrymose substances enter the eyes, proper flushing is· impeded.

• All facial hair that interferes with the face.piece fit, must be removed
prior to donning a respirator at all sites requiring Level C or B
protection.

• Rigorous contingency planning and dissemination of plans to all
personnel minimizes the inipact of rapidly changing safety protocols in
response· to changing site conditions.

• Personnel must be aware that chemical contaminants may mimic or
enhance symptoms of other illnesses or intoxication. Avoid excess use
of alcohol or working while ill during field investigation assignments.

ABB Environmental Services, Inc.

W0069436APPA 7462-01
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• hardhat*

SECTION A.5

• coveralls*

_A.5.3.! Levels of Protection

7462-01

A.5-3
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• pressure-demand full-face piece Atmosphere Supplying Respirator
(ASR) (if ASR is an airline respirator; it must have an escape self
contained breathing apparatus [SCBA])

• fully encapsulating, cherirical":resistant suit

• The site leader, HSO, and sampling personnel will maintain project
records in a bound notebook (e.g., daily activities, meetings, incidents,
and data). Notebooks will remain on-site for the duration of the
project so that replacement personnel may add information, thereby
maintaining continuity. These notebooks and daily records will
become part of the permanent project file.

• inner chemical-resistant gloves

• cooling unit*

• chemical-resistant safety boot/shoes

• two-way radio communications

Level A

A.5.3 PERSONAL PROTECTIVE EQUIPMENT

The following descriptions provide the -basic- composition of the generally recognized
protective ensembles to be used for site operations. Specific components for any
level of protection will be selected ,based on hazard assessment; additional elements
will be added as necessary. Disposable protective clothing, gloves, and other
equipment, exclusive of respirators, should be used when feasible to minimize risks
during decontamination and possible cross-contamination during sample handling.

W0069436APP.A
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SECTION A.5

• disposable gloves and boot covers*

Level B

• Pressure-demand full-face piece ASR (if ASR is an airline respirator,
it must have an escape SCBA)

• chemical-resistant clothing (i.e., coveralls and lorig-sleeved jacket;
hooded, one- or two-piece chemical-splash suit; disposable chemical
resistant one-piece suit) .

• inner and outer chemical-resistant gloves

• chemical-resistant safety boots/shoes

• hardhat

• two-way radio communications

• coveralls '"

• disposable boot covers*

• face shield*

• long cotton underwear*

Level C

• full-face piece; air-purifying respirator with' appropriate. sorbents
.• chemical resistant clothing
• inner and outer chemical,.resistant gloves

. • chemical-resistant safety boots/shoes
• hardhat
• two-way radio communications
• coveralls

ABB Environmental Services, Inc.

W0069436APPA 7462-01
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SECTION A.6

A.6 MONITORING

A.6.1 AIR SAMPLING: EQUIPMENT, CALIBRATION, AND MAINTENANCE

A Thermo-Environmental photoionization meter, Photovac TIP, or equivalent, will
be used on a constant basis during exploration activities.

7462-01
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• ISD Dual Detector. This meter monitors for combustible gases and
oxygen. It can be used to determine (1) if an area contains
concentrations of combustible gases with readings in percentage of the
lower explosive limit (LEL); and (2) the percentage of oxygen. This
equipment is calibrated in accord~ce with manufacturer's instructions.

• Thermo Environmental 58GA, 58GB and Photovac TIP Photoionization
Detector (PID). Like the OVA, the PID operates on the basis of
ionization of the contaminant, which results in a meter deflection
proportional to the concentration of the contaminant. "In the PID,
ionization is caused by a UV light source. The strength of the UV
(measured in electron volts reV] determines which contaminants can
be ionized. The Thermo Environmental Model 580A and B PID can
use two different UV sources, including 10.0, and 11.8 eV. The TIP
operates using a UV light source of 10.6 eV. Calibration and
maintenance will be .performed in accordance with the manufacturer's
instructions.>

The work environment will be monitored to ensure that IDLH or other dangerous
conditions are identified. At a minimum, monitoring will include evaluations for
combustible atmospheres, oxygen-deficient environments, hazardous concentrations
of airborne contaminants, and radioactivity.

W0069436APPA

to the extent feasible, the presence of airborne contaminants will be evaluated
through the use of direct-reading instrumentation. Information gathered will be used
to insure the adequacy of the levels of protection being employed at the site, and
may be used as the basis for upgrading or downgrading levels ofprotection, at the
discretion of the site HSO.
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SECTION A.6

A.6.2 PERSONAL MONITORING: EQUIPMENT; MAINTENANCE, AND CALIBRATION

Personal monitoring will be undertaken to characterize exposure of high-risk
employees to hazardous substances encountered on-site.

In addition to the air monitoring equipment described in Section 5.1, all ABB-ES
personnel will' be wearing Dosimetry (TLD) Badges. These are nonmechanical
devices used to monitor for x-ray, beta, and gamma radiation exposure. They are
worn by employees and sent to Tech/Ops Landauer, Inc. for analysis on a quarterly.
basis. '

7462-01
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, • Radiation Monitor 4. ,This meter monitors for the presence of ionizing
radiation. If directly reads total alpha, beta, gamma, and X-ray
radiation in 'mRem/hour. This meter is factory calibrated. The
Radiation Monitor 4 senses ionizing radiation by means of a Geiger
Mueller tube with a thin mica 'end window. About 5 to 25 counts, at
random intervals, can be expected every minute from naturally
occurring radiation (e.g., 0.005 to 0.025 mRem/hour.) ,

W0069436APPA
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A.7.1 PERSONNEL DECONTAMINATION

SECTION A.7 '

A.7 DECONTAMINATION/DISPOSAL

8. Remove respirator and place or hang in the designated area~

7462-01

A.7-1
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4. Remove tape from outer boots and remove boots; discard m disposal
container.

2. Step into the designated shuffle pit area and scuff feet to remove gross
amounts of dirt from outer boots.

1. Drop tools, monitors, samples, and trash at designated drop stations (i.e.,
plastic containers or drop sheets).

Decontamination procedures are followed by all personnel leaving hazardous waste
sites. Under no circumstances (except emergency evacuation) will personnel be
allowed to leave the site prior to decontamination. Generalized procedures for
removal of protective clothing are as follows:

All personnel and/or equipment leaving contaminated site areas are subject to
decontamination in the CRZ. '

7. Remove outer garments and discard in disposal container.

5. Remove tape from outer gloves and remove gloves; dIscard m disposal
container.

3. Scrub outer boots and outer gloves with decon solution or detergent and
water. Rinse with water.

6. If the worker has left the exClusion zone to change the air tank on his/her
SCBA, or the' canister on his/her air purifying respirator, this is the last step
in the decontamination procedure. The tank or cartridge should be
exchanged, new outer gloves and boot covers donned, the joints taped, and '
the worker returns to duty.

W0069436APPA
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SECTION A.7

9. Remove inner gloves and discard in disposal container.

10. If the site requires use of a decontamination trailer, all personnel must shower
before leaving the. site at the end of the work day.

Pressurized sprayers or other designated equipment will be available in the
decontamination area for wash down and cleaning of personnel, samples, and
equipment.

Disposal items (i.e., Tyvek coveralls, inner gloves, and latex overboots)
will 'be changed on a daily basis unless there is reason to change
sooner. Dual respirator canisters will be changed daily, unless more
frequent changes are deemed appropriate by site surveillance data or
personnel assessment.

NOTE:

(I
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A.7.2 SMALL EQUIPMENT DECONTAMINATION

The contaminated equipment will be taken from the drop 'area and the protective
coverings removed and disposed of an inappropriate containers. Any dirt or obvious
contamination will be brushed or wiped with a disposable paper wipe. The units can

Small equipment will be protected from contamination' as much as possible by
draping, ,masking, or otherwise covering the instruments with plastic (to the extent
feasible) without hinderlng operation of the unit. .For example, the HNU meter can
be placed in a clear plastic bag to. allow reading the scale and operating the knobs.
The HNU sensor can be partially wrapped, keeping the sensor tip and'discharge port
clear.

Respirators will be decontaminated daily and taken from the drop area. The masks
will be dissembled, the cartridges set aside, and all other parts placed in a cleansing
solution. Parts will be pre-coded (e.g., #1 on all parts of Mask #1)~ After an
appropriate time in the solution, the parts will be removed and rinsed with tap water.
Old' cartridges will be marked to indicate length of usage (i.e., if means to evaluate
the cartridges' remaining utility are available) or will be discarded in the
contaminated trash container for disposal. In the morning, the masks will be
reassembled and new cartridges installed, if appropriate. Personnel will inspect their
own masks and readjust the straps for proper fit.

'7462-01 "
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A.7.3 DISPOSAL OF DECONTAMINATION MATERIALS

SECTION A.7

then be taken inside in a clean plastic tub, wiped off with damp disposable wipes,
, and dried~ The units will be checked, standardized, and recharged as necessary for

the next day's operation, and then prepared with new protective coverings.

All decontamination fluids (for both personnel and sampling equipment) showing no
evidence of contamination (i.e., PID readings less than 5 ppm) will be disposed on
the ground surface at each exploration site or sampling location, or in a designated
decontamination area. Decontamination fluids that have PI readings -greater than

. 5 ppm above background will be contained and placed in a DOT-approved 55 gallon
steel drum and transported to Building 45 for proper disposal at each· site.
Disposable personal protective equipment (e.g., gloves and Tyveks) will be bagged
and disposed in site dumpsters.

7462-01 .
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A.8 DATA SHEETS

SECTION A.8

. .

The Chemical Hazard Response Information System (CHRIS) Data Sheets for the
contaminants of concern at Site 9 are included in Appendix A-I.
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SECTION A.9

A.9 SITE CONTROL

Site control is the responsibility of the Navy's contractor and they will determine
zonation and communications. ABB-ES personnel on site will need to comply With
these items when working in their exclusion zone, however, work practices as stated
in the ABB-ES Health and Safety Program will apply.
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A.IO.2 EVACUATION

SECTION A.IO

A.IO.I PERSONNEL ROLES, LINES OF ,AUTHORITY, AND COMMUNICATION

Withdrawal Upwind

7462-01
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The work party will continually note general wind directions while on-site. (A'
windsock may be set up near the work site for visual determinations.) When
conditions warrant moving away from the work site, the crew will relocate upwind
a distance of approximately 100 feet or farther, as indicated by site monitoring
instruments. Donning an SCBA and a safety harness and line, the HSO and a
member of the crew (the buddy system must be used) may return to the work site to
determine if the condition noted was transient or persistent. If persistent, an alarm
should be raised to notify on-site. persorniel of the situation and the need to leave the
site or don an SCBA. An attempt to decrease emissions should be made only if '
greater respiratory protection is donned. The HSS and client will be notified of
conditions. When site access is restricted, this hindering escape, the crew may be
instructed to evacuate the site rather than move upwind, especially if withdrawal
upwind moves the crew away from escape routes. ' .

This section identifies the emergency contingency planning undertaken for operations
at this site. Other sections provide further information to be used under emergency
conditions. Refer to Appendix A-2 for emergency telephone numbers, routes to
emergency medical facilities, and emergency signals.

A.IO EMERGENCY/CONTINGENCY PLANNING

In the event that a site may have to be evacuated, contingency plans will be discussed
by the HSO and workers before entry to that site is allowed.

The site HSO is the primary authority for directing site operations under. emergency
. conditions. All communications both on- and off-site will be directed through the
HSO.
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SECTION A.I0

Site Evacuation

When conditions warrant site evacuation, the work party will proceed upwind of the
work site and notify the security force, HSO, and field 'office of site conditions. If
decontamination area is upwind and greater than 500 feet from the work site, the .
crew will pass quickly through decontamination to remove contaminated outer suits.
If the hazard is toxic gas, respirators will be retained. The crew will proceed to the
field office to assess the situation. If the instrumentation indicates an acceptable'

. condition, respirators may be removed. As more information is. received from the
field crew, it will be relayed to the appropriate agencies. The advisability and type
of further response action will be coordinated and carried out by the HSO.

A.I0.4 ACCIDENT/INCIDENT REpORTING

Evacuation of Surrounding Area

A.1O.3 EMERGENCY MEDICAL TREATMENT/FIRST AID

Appendix A-2 of this document lists emergency telephone numbers and contains
routes to emergency medical facilities.

7462-01

A.I0-2

ABB Environmental Services, Inc.

W0069436APPA

All accidents and injuries occurring during the project will be reported to the HSM
or HSS. The accident report will b~ reviewed and signed by the HSO. The report
will be submitted to the HSM, the HSS, 'and any other function required by the
workers organization. The HSM/HSS will determine the need for further follow-up

Any person injured will be rendered first aid as appropriate and transported to'
competent medical facilities for further examination and/or treatment. The
preferred method of transport would be via professional emergency transportation;
however, when this is not readily available or would result in excessive delay, other
transport will be authorized. Under no circumstances will injured persons transport'
themselves to a medical facility for emergency treatment.

When the HSO determined that conditions ·warrant evacuation of downwind
residences and commercial operations, local agencies will be notified and assistance
requested. Designated on-site personnel will initiate evacuation of the immediate
off-sIte area without delay.
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SECTION A.tO

actions. All exposure incident reports will be made available for review by the
examining medical physician during medical monitoring.
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A.ll.I PERSONNEL AUTHORIZED DOWNRANGE

A.ll ADMINISTRATION

SECTION A.ll

CERTIFIED ABB-ES' TEAM PERSONNEL:

7462-01

A.ll-1

ABB Environmental Services, Inc.

Personnel authorized to participate in downrange actIVIties at this site will be
reviewed and certified for site operations by the HSO and the HSS. Certification
involves the completion of appropriate training, medical examination, and review of
this HASP. All persons entering the site must use the buddy system, and check in
with the Site Manager and/or HSO before going downrange.

W0069436APPA
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OTHER CERTIFIED PERSONNEL:

ABB Environmental Services, Inc..

W0069436APPA
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-SECTION A.ll

By their signature, the undersigned certify that this HASP will be used for the

protection of the health and saf~ty of all persons entering this site.

A.ll.2 HEALTH AND SAFETY PLAN APPROVALS

ABB Environmental Services, Inc.

7462-01

Date

Date

1-/0 - 52

Health and Safety Officer

A.11-3
W0069436APPA

.~~1ltCA!~~1-
Health an~ Safety Manager
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SECTION A.n

I have read and reviewed' the health and safety information in the HASP. I

understand the information and will comply with the requirements of the HASP.

A.n.3 FIELD TEAM REVIEW

DATE:

7462-01

A.11-4

ABB Environmental Services, Inc.

SITE/PROJECT: _

NAME:

W0069436APPA
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CFR
CHRIS

DDT

HASP
HSM
HSO
HSS

MEG,

NAS

SVOC

USEPA

VOC

W0069436APPA

GLOSSARY OF ACRONYMS

Code of Federal Regulations
Chemical Hazard Response Information System

4,4'-dichlorodiphenyltrichlorbethane

Health and Safety Plan
Health and Safety Manager
Health and Safety Officer
Health and Safety Supervisor

Maine Exposure Guidelines

Naval Air Station

,semivolatile organic compound

U.S; Environmental-Protection Agency

volatile organic compound

ABB Environmental Services, Inc.

7462-01



APPENDIX A-I

CHEMICAL HAZARD RESPONSE INFORMATION SYSTEM

(CHRIS) DATA SHEETS
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I
ACEtONE

Slay upwmd and use w.l!let spray to "knock dOwn" 'iapOf'.
Shv1 all ignltlQn sources and calf fire department. Keep people 1IW1JY.
Saop dzSchaRJO if~, .
lsotate and remove ~1'\argedmatenal.
AvOtd CQf'l1aCl -'1"1 bQUId and vapor.
NOhty local heallh and pollution control agenoes.

FLAMMABLE.
Flashback along V3pOf traiJ may occur
vapor may explOde ., ignr1ed in an enclosed area.
E~ wrlh dty chenDCal. aJeohOl loam. or carbOn diomde.
Watet' may be ineftectHe on lire.

Fire COOl nposea containers WfCh walef'.

CAlL FOR MEDICAL A'O.

VAPOR
Imtatlr'l9 10 eyes, nose and throat.
If inhaled. may cause dilficuJt breathing 01 loss 01 consciousness.
Move to fresh aw.
If breau'MCJ t\as S~owed. rive artrfic:ial leSI)&l"aoon.
If b-eathlng IS di!ficult. grve oxygen.

LIQUID
IrritClting 10 eyes.
Not irritaung to skin.
IF IN EYES. hotd eyelids open and Ib.lsl"l "Ih plenty of water.

Floats and mixes with water. Flammable. tmtatlng vapQf is
prOduced.

11. HAZARD CLASSlnCATIONS

10. HAZARD ASSESSIIENT CODE
(See Hazard Assesstnem Handbook)

A-P4R-5

11.1 Code of Fl!tdenll RegUr.atNms:

Flammable lIQUId

11.2 HAS Hazard Rating rOt Butk Water

Transportation:
Category Rating

Fire................. 3

Heallh
Vapor Imtant.

liQUid Of SCilO tm"~l.. 0

POISOns _......... .• 0
Water PolulJon

Human TOXiCity ....

AQualic ToxICI:Y ..
AesthetIC Etfeci_ .....

AeactMly

Other ChemacalS ...
Waler ..
$elf Reaction ....._

11.3 NFPA HaArd CL,usrfic::ation:

Category Classification

Health Hazard tB1ue1 1

Flammability (Reel.

Reactrvity (YCIlOW1._..

7.1 Reactivity ·Wlth Water. No reactIOn

7.2 Reactivity with Conunc:)n Materials: No

reaction

7.3 Stability During Transport: Siable

7.4 NeutraliZing Agents for Acids and

Ca~slics: Not pertinent

7.5 PcNymerization: Not pertinent

7.6 Inhibitor of Polymerization: .
Not pertlnenl •

7.7 Molar Rat'o (ReaCtant to

Product): Data not available
7.8 Reactivity Group: 18

6. FIRE .HAZARDS

6.1 Flash Point: 4'F O.C.: O·F C.C.
6.2 Flammable Umits in AIr. 2.6~.·12.8-r.

6.3 Fire Extinguishing Agents: AlcohOl loam.

dry Chemical. carbon dioxide

6.4 Fire Extinguishing Agents Not 10 be

Used: Water in straight hose stream will

seaner and $pfead lire and ShOuld not be

used.

6.5 Spedal Hazards of Combustion

Products: NOI pertinem

6.6 Behavior in Fire: Not pertment

6.7 Ignition Temperature: 869'F

6.B Electrical Hazard: Class I. Group 0
6.9 Burning Rate: 3.9 mm/min.

6.10 Adiabatic Flame Temperature:

Dala not available

6.11 Stoichiometric Air to Fuel Ratio:

Data not available

6.12 Flame Temperature: Data nol av~ilable

7. CHEMICAL REACTIVITY

Sweet OdOrColorlessWatery IiQUJd

Exposure

Common Synonyms

Dimethyl ketOne
Propanone
Z·PropanoneI

I

I.,

S. HEALTH HAZARDS

5.1 . Personal Protective Equipment Organic vapOr canister Of air'suPPlied mask.: syntnebC rubber

gloves: chemICal safety goggles Of face splaSh stUeld. .

5.2 Symptoms Following E:a:posure: INHALATION: vapor irritating to eyes and mucous membranes:

acts as an anesthebC in ve1Y h'9h concentratKJns. INGESTION: ~ order of IOu::rty but very

irritating to mucous membranes. SKIN: proJoogea eXCe5SNe contact causes delamng 01 the skin.
poSSibly leadlng 10 dermatitis.

5.3 Treatment of Exposure: INHALATION: rt W:tim is OYet'come. remove to lresn aJl' and call a
phYSician: adminisu~r artllicial respiral;on it tM'eathing Cs irregular or stopped. INGESTION: if victim

nas swallowed large amounts and fs' conscious and not having convvlsens. induce vonubng and

gel memcal help promptty: no specific antidote known. SKIN; ~ash we,tl with watel'. EYES; f1usn

with walef immediately IOf at least 15 min. COnsult a pnysK:ian.

5.4 Threshold Umil Value: 750 ppm
5.5 Short Term Inha~lion Limits: 1000 ppm IOf 30 min.

5.6 Toxlcily by tnge-stion: Grade 1; LO:." : 5 to 15 g/kgldog)

5.7 Late Toxicity: N.ot pertinent
5.8 Vapor (Gas) Irritant Characteristics: II present in high concentrations. vapors cause moderale

I1ritahon 01 the eyes Of respiratory system. Elleet is tempOrary.

5.9 Uquid or Solid Irritant Characteristics: No appreciable hazard. Practically hatTTUess 10 the skin

because II is very volalue and evaporates Quickly from the skin.

5. t 0 Odor Threshold: 100·ppm

5.11 IDLH Value: 20000 ppm

Dangerous to aQUatic, hfe tn high concentrations.
May be dangerous if 11 enters walei' intakes.

Nobty kX:aI hearth and pcAltion control ofbOals.
Nobfy apetators at nearby watet' If'I~.I

I

I

I
I
I

Water
Pollution

I. RESPONSE TO DISCHARGE

(see Response- Methods HaPCIbook)

Issue warmng.htgh flammability

Disperse and !lush

3~ CHEMICAL DESIGNATIONS

3.1 CG .Compatibility Class: Ketone
3.2 Formula: Ci"'bCOCH:,

3.3 IMO/UN Designation: 3:1/1090

3.4 DOT 10 No.: 1090

3.5 CAS Registry No.: 67-64·1

2. lABEL

2.1 ~tegory: Flammable liQuid

2.2 Class: 3

4. OBSERVABLE CHARACTERISTICS

4.1 PhysK:al State (as shippecn: l..Quld

4.2 ~or: CoIO/1eSS

4.3 Odor: SweetiSh: pleasant resembling that

of mint or In.rit pungent Shar1:l.
penetrating residuat. ke1c::n:. p~asanl.

non-residual

a WATER POLLUTION

8.1 Aquatic Toxicity:

14.250 ppm/24 ht/sunlish/kdled/tap waler

13.000 ppm/48 ht/mOSQuito liSh/TL••.J turbid

water

8.2 W.,terfowl Toxicity: Not pertinent

8.3 BIOlogical Oxygen Demand (BOO):

[Theo" 122~•. 5 dayS

8.4 Food Ch.,in Concentration Potential:
None nOted

9. SHIPPING INFORMATION

9.1 Grades'of Purity: Technical: 99.s~. plus

O.s~. waler Reagent 99.5 .... plus O.S".
waler

9.2 Siorage Temperature: Ambient
9.3 Inert Atmosphere: No reQUirement

9.4 Venting: Open (!lame arrester) Of

pressure-vacuum

12. PHYSICAL AND CHEIIICAL PROPERTIES

12.1 pny~1 State at 15 C and 1 atln:

lIQuid

12.2 . Mo*"lar Wetght: 513.08

12.3 ~ling Point .,t 1 ,Jan:

133'F 56.1 C 329.3' K

12.4 Freeztng Point

-138:F -94.:·C 178.5 K
12.5 Critical Tem~ture:

4SS'F 23S·C 508"<
12.6 Critical Pressure:

682psi.a 46." aim 4.70 MN/m::

12.7 Specilic Gravity:

0.791 at 20 C \~,

t2.8 Uquid Surface Tension: Not pertlnent

12.9 Uquid Water IntertaeW Tension:
Not pertinent

12,10 Vapor (Gas) Spedlic Gnlvlly: 2.0
12.11 Ratio 0' .Specific Heats 0' Vapor (Gas):

1.127

12.12 Latent Heat or VlIIP'CI'riDtlon:

220 Btu/lb ," caug
5.'1 X 10'" J/~'

12.13 Heat 0' CombUstion: -12.250 Blullb

-6808 cal/g -285.0 X 10:' J/kg
12.14 Heat ofDee~Not perlinent

12.15 Heat of Solution: Not De1tincnl

12.16 Heat of POlymerization: Nol pertlnenl

t2.25 Heat of Fusion:: Z3 42 cal/g

12.26 Limiting Value: D3:.a not available

12.27 Retd Vapor Pres.sa.ft: 7.25 PSla

NOTES
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AvoId contact Wlln hQuld and vapor. Kec:J oeccle away.
Wear goggles. scll-eonlained breathing acoaralus anc'ruObet' OVei'clOlhing

(inclUding glOVes).
Shut 011 19Mion sources and call lire depa:-:menl.
SlOP discharge If possible.
Stay UPWind and use waler spray to ·'knocl<. cown" vapor.
Isolate and remove diSCharged malertal.
Notify local health and pollution conlro) agenCies.

FLAMMABLE.
Flashback alOng vapor trarl may occur.
Vapor may explode II ignited In an enclosea area.
Wear goggles. seU-conl3lneo orealhlrlg aopatatus, and rubber OVeiC10lhing

(including gloves)
ExtlOguistl W1tl'l cry C:1em1C81 or carbon dloxloe.
Waler and loam ma... :'e Ine:lecll\le on lire.
COOl expose<:! contamers With wa:er.

CALL FOR MED1CAL ArD

VAPOR
INllaling 10 eyes. nose ana t:'lroal.
II inhated. will cause nausea. vomiting. difficult tlreathlng. or lOSS of

conSCIOUsness.
MO'oIe to fresh air
1I breathing has sIOPI)etI. ;rve a:11hclal respIratIon.
If breathing IS dlt!icutt. give ~][ygen,

II. HAZARD CLASSIFICATIONS

Code' 01 Federal Regulations:

. Flammable IIOUd

HAS Hazard Rating fOf Sulk Waler

Transportation::

Cate-gory Rating

F,re , _....... 4

Health

Vapor lmta~t. 2

liQuiO or Sot..: ;mtan( 2

POIsons........... 3

Water Polu:lCn
Homan ";'e][~

AQuallC iooc~

Aeslhe:-e ::~ect

ReactiVity .

OtherC~S .

waler ......

Self Reac:Q": ....
NFPA Haz.a~ C~1icatton;

c.tegotY Classification
Heallh Hazara 1:lue).. 2

Flammability \;:::ecl)...... 3

ReactMty ('t'ellCvwl 0

10. HAZARD ASSESSMEKT CODE
(See Hazard A~enlHandbook)

A-X-Y

Rotten egg to sweet
000'

CARBON DISULFIDE

Colorless to yellowWatery liquid

Sinks in water. Flammable, Imtaltng vapor is prOducec!.

lI0UID
Will burn skin and eyes.
Harmful if swallOWed.
Remove contamInated C10:l"llng and shoes.
FluSh aHeeted areas With D1en:y 01 waler.
IF IN EYES. hold eyellCls open and !tUSh With olenly 01 vwater..
IF SWALLOWED and Victim IS CONSCtOUS.."'Iave victim dnnk water

IF S~A~~~~~Dh:~~ :II~~JI~ :~C1~~~o~mst~2>us CR HAVING
CONYUlSIONS. dO nOI:"llr.g exce:::lI keeo vIC11m warm.

Fire

Exposure

Common Synonyms

CarbOn bisulfide

I

I
I
I

I
I

.1,

(COnfinued)

5. HEALTH HAZARDS

5.1 Personal Protective Equipment Only approved self-conlained brealhing mask W1lh full lace is
recommendecl. If the vapor concentration exceeds 2% by volume 0' is unknown. supplied·air

reSpiralory equipment 01 appropriate design With lull lace maskS snoutd be used by all perSOns

entering contaminated area. Masks shOuld be used only for emergCflCy siluallQnS and shOuld be

localed accordIngly. Almosl any Iype 01 inciustnal clothing is satislactory. $plasnes 01 small

quanity are nOI harmlul to labrics. and evapofatlOn hom clothing is quite raplC!. Oothing should.
however, be removed and the skin waShed With water. Goggles should be used when lhere is

any danger 01 CS~ splashes 0', spray. .

5.2 Symptoms FOllowing Exposure: ACUTE EXPOSURE: mdd 10 moderate irri.tation 01 skin. eyes.

and mucous membranes Irom tiquid or concentrated vapors: headache. garlicky breath. nausea.

vomlltng. diarrhea (even alter vapor exposUfesl. and occaSionally atldominal pain; weak putse.

palpitations: latigue, weakness In the tegs. unsteady gail. vertigo: mania. hallUCInations 01 sight.

hearing. taste. and smell in acute. massive vapor exposures: central nervous depression wilh

respiratory paralysis: dealh may occur during coma or alter a convulsion.
5.3 Treatment of Exposure: INHALATION: remO'ole victim promptly from contammaled area.

Administer oxygen and artificial respiralJOn il needed. SKIN CONTACT: wash aHecled areas with

copious Quantities 01 waler. INGESTION: induce vomiling and lollow with gaSttlc lavage and

saline calhat1ics.

5.4 Threshold Limit Value: to ppm

5.5 Short Term InhaJalion Limits: 200 ppm lor 10 minuI~S. 100 ppm lor 30 minules and 50 ppm lor

60 minules.

5.6 Toxicity by Ingestion: Grade 2: ral LO:." 0.1·0.99 g/kg
5.7 L3te Toxicity: Non·specifiC" liver celt damage in rals: higner incidence 01 upper respiratory disease

in humans.
5.8 Vapor (Gas) Irritant Characteristics: Vapors cause moderate irritation sU~h that' personnel Will

lind high concenlrations unplesant. The eUecl IS temporary.

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
May be dangerous if il enlers water intakes.

Nolily local health and wlldlite otfioals.
Notify operalors 01 nearby vwaler Intakes.

Physical State at 1S"C and 1 atm:

liQuid
M04ecula, WeJgttt: 76. , 4

Boiling Poent at 1 atm:
11S'F ~ A6.3"C :. 319.s-K

Freezing Point
. _168.9"F " -111.6·C ':.. 161.6·K

Critieal TempeRbJre:
523'F ..:: 273"C :. 546'K

Critical Pressure:
1100~ '= 76 alm ~ 7.7 MN/m:i

Spee;lIe GrlIYtly:

1.26 al 20·: rbQuldl
Uquid Surfaell! Tension:

.. 32 dynes/er,1 :..032 N/m at 20'C

Uquld Water tntrrlacial Tension:

48.4 dyneSIc:n ..< .0484 N/m al 20'C

Vapor (Gas) Specific Gra~ty: 2.6
Rallo of Specific Heats of Vapor (Gas):

1.292

Latent Heat Of Vaporization:
1S3 Btu/Ib _ 8S callg ....

3.559 X 10':' J/kg

Heat of Combustion: -5814 Btullb

~. -3230 caJJg _ -135.2 X '0'· J/kg
Heat of Decomposition: Not pertinent
Heat 01 Solution:: Not peninen1

Heat of Potymeriz2t:k)n: NOl pertinent
Heat 01 Fusicn t3.60 callg

Limillng Vaiue: Data nol available

Reid Vapor Pressure: 10.3 psia

PHYSICAL AHD CHEMICAL PROPERTIES

6. .FIRE HAZARDS (Continued)

5. HEAlTH HAZARDS (Continued)

12.

12.1

12.2
12.3

12:"

8. WAnR POLLUTION
12.5

8.1 Aquatic ToxiCity:
35 ppm/48 hr/moSQuilo fiSh/TL.llresh 12..

waler

8.2 Waterfowl Toxicity: Data not available 12.7

8.3 Biological Oxygen Demand (SOD):

Dala nOI available 12.8

8.' Food Chain Concentration Potential:

None 12.9

12.10
12.11

12.12

12.13

9. SHIPPING INFORMATION 12.14
12.15

9.1 G'ades of Purity: Commercial: leennical: 12.16
US? 12.25

9.2 Storage Temperature: Ambient 12.2.
9.3 Inert Atmosphere: lnetted 12.27
9.' Venting: Pressure·vacuum

5.9 Uquicl or Solid Irritant Charaeteristk:s: Causes smarting 01 lhe $11.11"I a~ !It'sl-<legree burns on

Shott exposure and may cause secondary bums on long eXpOsure.

5.10 Odor Threshold: 0.21 ppm

5.11 IOLH Value: 500 ppm

6.11 Sloichiometric Air to Fuel Ratio: Dala nol available

6.12 Aame Temperature: Data not ava,:able

2. 1 Category: ~Iammable liQutd
2.2 Class: 3

4. OBSERVABLE CHARACnRISTlCS

2. LABEL

4.1 Physical State (as shipped~ LiQuid
4,2 'Color: Colorless

4,3 Odor: FaJt11 sweelish; disagreeable:

offensive. like lhal of d~ying cabbage

3. CHEMICAL DESIGNATIONS

I. RESPONSE TO DISCHARGE

(See Response Methods HandbOOk)

Issue warnlng.high lIammabihly

Restricl access

Evacuale area

Water
Pollution

3.1 CG Compatibility Class: Carbon disulfide

3.2 Formula: CS:

3.3 fMO/UN Designation: 3.1/1131

3.4 DOT 10 No.: 1131

3.5 CAS Registry No.: 75·15,0

I
I

I
I

·1
I

I
I

I

I

I. A-1-2
JANUARY 1991



I "--- 1_,1_-0_I_C_H_L_O_R_O_E_T_H_A_N_E 1DCH I

5. HEALTH HAZARDS

Flammable.
POISONOUS GAS MAY BE PRODUCED IN FIRE OR WHEN HEATED.
Containers may explode in fire.
Wear goggles and sett-contained breathing ;wpatatlJS.
EXbngUlSh With alcohol foam. carbon OiOxlde. Of dry chemical.

Fire WatUt' may be inettectJve on lire.

CALL FOR MEDICAL AID.

UQUID
II swallowed may cause nausea. vomiting and faintness.
Irritating to skin and eyos.
FIUSI'l attecled areas with Plenty of water.
IF IN EYES. hold~~ open and lIusn with Qlenty of W81!l"
IF SWALLOWED and ytChm IS CONSCIOUS I'\ave VICtim dnnk watet' Of milk

and induCe YOmiting.

5.1 Personal Protective Equipment In areas ot pOOr ventlaltion or high coricentration. a

self-contained breathing apparatus with full lace mask stIOuld be worn. ChemCal W'Cltkers

goggles. rubber gloves. and protective dott'ting should be worn.

5.2 Symptoms FollOWing Expoau~ INHALATION: Irritation ot respiratory tract SalivatioO. sneering.
coughing. dizziness. nausea. and vomiting. EYES: Irritation. lacrimation. and reddening 01

conjunctiva. SKIN: Irritation. Prolonged or· repeated skin contact can produCe a slight burn.

INGESTION: Ingestion inOdental to industrial handling is not con~ed 10 be a prot»em,

Swallowing of substantial amounts could cause nausea. vomiting. faintness. drowsiness.

cyanosis. and Circulatory laiJwe. .,

5.3 Treatment of EIposure: Can a doctor. INHALATION: Remove from contaminated area: keep,

warm and quiet II breathing has stopped. give artificial raspiration. Administer oxygen. EYES:

Flush with large amounts of water or weak bicarbonate 01 SOda' solutton. SKIN: DiMe with large

amounts of water. Remove contaminated dothing. INGESTION: Attempt to empty stomach:

dilule by administering fluids (tap water. soapy water. salt waler. or milk).
5.0 __old Umll Value: 200 ppm.

5.5 Short Tonn Inhslstlon UmIls: 250 pprll.

5.6 ToxJclly by IngestJon: Grade 2; LD,. - 0.5 10 5 9/k9 (,al).
5.7 Late Toxicity: Chronic eXpOSUre may cause INer damage and dermatitis. Animal experimentation

has ShOwn lJ'li$ compound to be s1ightty embt'yo-lOx'tc and to retard lelal development.

5.8 Vapor (Gas) Irrttant Chantelerlstica: Vapors cause a slight smarting of the eyes Of re-sciratory

system if present in high concentrations. The effect is temporary.

5.9 Uquid ~ SolId Irritant CharaeteriatJcs: Minimum hazard.. II spilled on dothing and aUowed to

remain. may cause smarting and reddening of sJUn.

5.10 Odor Threshold: Data not 3vaj,lat»e

5.11 10LH Value: 4.000 ppm

11. HAZARD ClASSIFICATIONS

10. HAZARD ASSESswENT CODE
(See Hazard .......- Handbook)

A-P-Q-R-S

11.1 COde 01 Fec2'" R"9LDDons:
Notllsted

11.2 HAS Hazard Rating tor Bulle Water

Transportation: Sol ksted

11..3 NFPA Hazard ClauIftcation:

~1090""f ClOul'leaUon
Heanll Hazard (8....,__.•_.•_ _... 2

Fiammability IRec)~_ ,..... 3
.ReaC'liv1ty (Yellow) __•.•.•.••..•.•..•... 0

12. PHYSICAL AND CHEIIICAl PROPERTIES

12.1 Pnyueal State at 1~C and 1 atln:

ljqlOd

12..2 MoMtc:u1ar Weight ~7

12.3 BoiUng Point at 1 atm:::
13S.14"F = 57SC = 330.5"K

12.' FroezJ"9 Point
-143.32"F = -97.•"C = 175.7S"K

·12.5 Critical Tornpom,n:

502.7"F a 26'.5-C a S34.65°K
12.6 cnucal Prouuro:

734.8 psia = 50 atm = 5.065 MN/mZ

12.7 Spocffic Grovlly:'
1.174 a1 ZO"C

12.8 Uquld SurfaceT~

24.75 dynes/em = 0.02475 N/m at

20°C
12.9 Uquld Water Interf8daI Tena6on:

Data not available '

12.10 Vs_ (Gas) SpodtIc Grovlly: 3.42
12.11 Ratio o' Spectftc: HeItI of Vapor (Gas):

1.136 at 2O'C (68'F)
12.12 Utent Hea. of Vcpori:z:atlon: .

131.6 Btu/tb ... 13.1 caJ/g ""
3.06 X 10~ J/kg

12.13 Hea. of Combuatiof'l: -4.n4 8tu/lb =
-2.652cal/g '" -111 X 10sJ/kg

12.1. He.t of Decornposdion: Data not availabki
12.15 Heat of Solution: Oata not a...ai~e

12.16 Heat of Potymer1zatIon: Data not available
12.25 Heat of FuaJon: Da«a not available

12.26 Umltlng Value: Da::a not available
12.27 Rekt Vapor Preuun: 7.35 psis .

.8. WATER POUUTloN

6. fiRE HAZARDS
6.1 Rash Point: 57·F O.C. ;:I 22·F C.C.
6.2 AammaJ:)!e Umlta In Alr: 5.6-.. to 11.4%

6,3 Are EJr:tlngulahJng Agent&: AJcoho! loam.

water. foam. COz. dry chemical. carbOn
tetrachloride '

6.. Flte Exttngulshlng Agenta Hot to be •

Used: Water may be ineffecuve

6.5 Special HazarCSs ot Combustion

Products: When heated to deCOmposition

emits h)gnty 10X.M; fumes 10 phosgene:
6.6 Behavior In Are: ExplOSIOn nazard
6.7 Ignilion Temperature: 856·F
6.B Electrical Hazard: Data not' available

6.9 Bumlng Rate: Data not available

6.10 Adlabatk: Flame Temperature:

Data not available

6.11 Stgjchlometric AJr to Fuel RatJo:

Data not available

6.12 Flame Temperature: Data not available

NOTES

9. SHIPPING INFORMATION

7.1 Reaettvtty With Water. No reactIOn
7.2 Reactivity with Common MatertaJa: Data

not available

7.3 St2lbillty Ouri"9 Tranaport: Data not

available

7.' NeutraliZing Agents 10r Acids and
CauatJcs: Data not available

7.5 Polymerization: Data not avail.able

7.6 Inhibitor ot Polymerization: lable

Data not available

7.7 Molar Ratio (Reactant to,
Product): Data not available

7.8 RUc'Jvlly Group: 36

. 7. CHEMICAL REACTIVITY

8.1 AquatJc Toxletty:

TL., (Marine pinperch) 250 to 275 mg/l

24..nour TL", Brine shrimp: 320 mg/l

24·hQur TL.. Pinperch: 160 mg/l

8..2 Waterfowl Toxicity: Data not av~e

8..3 Biological O~ygen Demand (BOD):
Percent O.OS gIg for 10 days Percent.

0.002 9/9 IOf 5 days
8.4 FOod Chain Concentration Potential:

Data nol available

9.1 GradeS ot PUrity: Data not available

9.2 Storage Temperature: Cool

9.3 Inert At.-r.osphere: Data not available

9.4 VenUng: Data not available

Chloroform like
. ethereal

CoIO<1eSS

2.1 Cat89O"'Y= None

2.2 Class: Not pertinent

Z. lABEL

4. OBSERVABLE· CHARACTERISnCS

..1 Physical 510'0 (0. ahlppod~
Oily I""",,

4.2 COlOr. CcOOt1sss
".3 Odor: O1lOfotorm

Sinks and mixes with water.

Dangerous to aquatic. life in high concenb'abOnS.
May be dangerous it rt enters water intakes.
Notity IocaJ h8attn and wddlife officiats.
Notity operators of nearoy water Cntakes..

Woa' goggles. seH-aM'1tained breathing apparatus. and Nbber overdOthing
Stop dt$Ci'\arge If possible. Keep peop$8 aWIIIY.
Shul cft 19l1lbOr'l sources and call fire dePartment.
Avoid contact wrth liQuid..
lsolals and 'emaw dISCharged material.
Notzty IocaJ health and pOI1ution control ogenc:;e..

(See Rnponae lIethOcb Handbook)

Issue warning·high ttarnmabi!ity.

Restrict access.

Chemical and phy'5icaJ treatment.

1. RESPONSE TO OISCHARGE

Water
Pollution

Exposure'

Common Synonyms

E"""idene chloride
E"""<lene dicnloride
Chk)rinated hydrOChloric:

ether

3. CHEMICAL DESIGNATIONS

3.1 CG COmpatiblll1y CIau: Halogena'oo
hyd,ocart>on

3..2 Fonnula; C'IH ..O:

3.3 IIIO/UN Dnignatlon: Not listed

3,' DOT 10 No..: 2362

3.5 CAS ROlJlstry No" 75-34·3

I
I

I
I

I
I

I
I

I
I

I
I

I
I
I
I
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I 1~2~DICHLOROETHYLENE IDEL I

Wear goggles ana self-contai~ breathing apparatus.
Shul oN rgnilion sources. Call lite departmenl.
SlOP discnarge ., possible. Keep people away.
IsalatG and remove diSCharged malenal.
Notify lOcal health a!Y.l pollutIOn control agenoes.

FLAMMABLE. .
POISONOUS GASES MAY BE PRODUCED IN FIRE.
Containers may exP'ode in fire.
Flashback along Vapor trail may occur.
Vapor may explOde il ignited in an enclosed area.

ExtInguish with Cry chemcals. loam or caroon o)oxlde
Water may be inet1eclN8 on lire

.Coot exposed conlamers with water.

Sinks in water. Flammable. irritating ~por rs produced.

I
I
I
I

Common Synony,"

Acetylene dd1londe
sym-dichloroethylene
Dioform
c::is-l. 2-dichlOfoethylenc
trans·'. 2-dict'tlOfoethytene

Fire

Colorless Sweet pleasant OdOr 6. FIRE HAZARDS

6.. FInIl Point 37"F C.C.

6.2 Flammable Umtls In AIr. 9.7%·'2.8'"
8.3 FIre Extlnguls/11ng Agonb: Dry cnemcal,

foam. eatbon dioxide
6.4 fire Extlnguishl"9 Agents Not to be

Used: Waler may be tnettectNe.
6.5 Spedal Hazard. of Combuatton

Producto: Phosgene and hydn>gen

c:hIoride. fumes may tarm in fIfeS.

6.6 BehaYkH' In Flnr.: Vapor is heavier than air

and may travel a considerable distance to

a 5O'.P'C8 of ignmon and 'lash back.
6.7 JgnltJon Tefn1)er8ture: 860·F

6.8 Elec:trteal Hazard:: Data not avatlable

6.9 Burni"9 Rate: 2.6 mm/min.

6.10 AdlabatJe Reme Tempenture:
Data not avail~

10. HAZARD ASSESSMENT CODE
lSoe__I_1

A·X·Y

II. HAZARD ClASSIFICATIONS

11.1 Code 0' Fede1'"M Ro9Ulattona:

FJammabie """"
11.2 MAS Hazard Rating tM Bulk Water

TranapotUtIon: Nol listed

11.3 NFPA Hazard C1IsI:itk:8Uon:
category CIaaa.I'leaUon

.. Health HIl2"'" (llluol..................... 2
Flammability (Red) , _~.•.....•.•.... 3

ReaetMfy cYeUow) 2

I
I
I

Exposure

CAll FOR MEDICAL AID.

VAPOR
II inhaled will cause dizziness. -nausea. vomiting. or

dtfficult bfeallling.

Move victim 10 treSh air.
If breathing has SIOl=lped, gTve anl1iC'ia1 respir3l1cn.
If breathing is dlHacult. ;pve oxygen. .

.WOUlD
Harmful il swallOwed.

IF SWALLOWED and victim IS CONSCIOUS. have vICtim crink water
Of m~k:

(ConrinutKfl

7. CHEMICAL REACTIVITY

7.1 Reactivity With Water: No reaction

7.2 R.llCUvtly...", Common lIo'ortolo: No

reactIOn
7.3 SlabWly During T..,,~ Stabl.

7.4 NeutraJlzing Agenta 'or Adds and

Cauauca: Not pettinent

7.s Polymerization: Will not occur under

ordinary conditions of shipment The

reaction is not vigorous.
7.6 Intnbltor 0' Polymertzatlon: None used

7.7 Molar Ratio (Reactant to
Product): Data not availab~

7.8 Readlvlty Group: Data not availab$e

5. HEALTH HAZARDS

5.1 Personal PrOtective Equipment Rubber gkJves: safety goggles: air supply mask or sett·
contained breathing apparatus.

5.2 Symptom. FoIlowtng Exposure: Inhalation causes nausea. 'iOfT1iting. weakness. tremor.
epigastric cramps. central nervous depression. COntact with tiQuid causes trritation of eyes and

(on plOlonged contact) sj(in. Ingestion causes sbght depression to deeP narcosis.
5.3 Treatment 0' Exp0'8Ut9: INHALATION: remove from further exposure: it brea!Nng is ()ff1CU1t. give

oxygen: if \rieIim is not breatning. give artificial respjratkln. preferabty mouth-lo-tnOUt1'l: give

0X'(ge1l when breathing is resumed: can a physician. EYES: nusn with water for at leasl 15 min.

SKIN: waSh well with soap and water. INGESTtON: give gastric lavage and cathartics.

5.. Threshold Umtt Value: 200 ppm
55 Short Term Inhalation Umtta: Data not available

5.6 'Tcntdty by Ingestion: Grade 2: oraJ LD",o - no mg/kg (ral)
5.7 Late Toxir:lty: Produces wer and kidney injury in experimental animals

5.8 Vapor (Gas) Irritant Characteriauea:: Data nol available

5.9 Uquld or SOlid Irritant Characteristics: Data not available

5.10 Odor Threshold: Dala not available

5.11 IDLH Value: 4.000 ppm

EHec:t 0' low cOncentrations on aQUatic life is unknown.
May be dangerOUS d It enters water intakes.

Notify lOCal health and wildlife otficials.
Notify operators 01 neat1)y waler intakes.

6. FIRE HAZARDS (Continued)

12. PHYSICAL ·AND CHEMICAL PRDP£RTIES

Phyak:al Stlte at lS·C Ind 1 aim:
Uqu;d

IloIeculsr Woigltt 97.0
BoWnog Point at 1 11m:

cis: 140"F A 6O·C a: 333·1(

. trans: 11S·F = .a·C = 321"K
F-.Ing Point

cis: _11",oF = --8'o.C D 192·K
trans: -ssoF = -SO·C = 223·K

Crt1IcaJ T-",,"", Not pertinent
Crttk::al Prnal.n: Not pertinent

Spoclflc Grori1y:
1.27 at 2S-C (liQuid)

Uquld Surlaco T-=
24 dynes/em ... 0.024 N/m a1 2O·C

Uqukl Water tnt.rt8daI Tension:

(est.)

30 dynesJcm • 0.030 N/m al 2O·C
V__ (Gaol SpocIlIc Gtari1y: 3.34

Rallo 01 SpocIlIc _ta 01 Vapor lGa.~

1.1468

Latent H••t of Y~UOn:

130 Btu/lb 2 72 callO :<

3.0 X 10'" J/lr.g

Heat of Combus:tion: --4.847.2 8tu/lb ...
-2.692.9 caIIg = -112.67 X 10'" J/kg

...., 01 D<leompoal""'" Not pertinent
Heat 01 Sok.rdon:: Not pertinent

Heat 0' potymeriz:lUon: Not pertinent

Heat 0'F~ Data nol a'i8ilable
Umitlng Vue Data not availatMe

Rekf Vapor~ Cata not a~i1able

'2.9

'2.2
'2.3

.2.'

.2.5

.2.6

.2.7

.2.14

.2.15
12.16

'2-25
'2..26
.2-27

12,.13

12.12

.2.8

.12."

12.10
,12.11

8. WATER POUUTtON

6.' Aqua1JC Tolddly: Data not lIVlldabIe
8.2 Waterfowl Tox6ctty: Data nol availatM

8.3 BIological Oxygen Demand (BOD~

Data not available
8.4 Food Chain Concentnttion PotenUat

Nooe

9. SHIPPING INFORMATION

9.' Gnldeo 01 Purity: Commercial
9.2 Storage Tompe<atunI: Amll;ent

9.3 Inert Atmosphere: No requiremenl
9.4 VentJng: Pressure-vaeuurn

4. OBSERVABLE CHARAC1"EIllSTICS

.2. lABEL

2.' Cato9ory: Aamrnable J;qUd
2.2 au.: 3

Co. PhysIcoI S.... In tlht_ UQu;d

4.2 COlor: CoIo<1ess
4.3 Odor: ElllereaJ. sl;ghtly aa'd: pleasant,

chleWotorm-like

3. CHEMICAL DESIGNATIONS

l RfSPONSE TO DISCHAIlGE

(See R_llo-._0)

Issue W:iming-h;gh lIammabiIily
RestricI access .
Evacuate area

Should be removed
Chemical and phySical treatment

Water
Pollution

3.1 CG CompatJbUtty Class: Not listed

3.2 FormuIr. ClCH ~ CHCI

3.3 IIlO/UN DesIgnation: 3.2/1150

3.4 DOT 10 No" 1150
3.5 CAS Registry No" 54<),59-0

I
I

I

I

I

I
I
I

6.11 Sto4ctdometrtc AIr to Fuel RaUo: Data not available

6.12 Flame Temperature: Data not BVaiJable

I
I
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5. HEALTH HAZARDS

5.1 Peroonal Prolectlve Equtpment: .Orgaric caristet or eir pad<; pIasIic glows; 909ll'8S or taco
sl>oId.

5.2 Symptomo FoI~ Exposure: liquid causes eye bum. Vepor mllll.. eyes. nose. and 1Il108t
can cause headache. dizziness. nausea. weakness. and loss of consciousness.

5.3 T_at Exposure: INHALATION: tllmOYe.nc:tim to fresh aD'; Wbreathing is Oreguler or hes

stopped, start resuscitation and administer oxygen. EYes: wash with pktnty of water tor at least
, 5 min.. and call physician.

5.4 T1mlshoId Umlt VlIlue: 200 ppm
s.s Short Term InhalaUon Umtts: 290 mg!m3 fOt 60 min.
5.6 Toldclll' by l"li_ Grad. 2; LD.. = 0.5 to 5 g/kg (rot)
5.7 L.ate Toxicity: None
5.8 Vapor (Gal IITtlllnl a-ae:tartallca: Vlll'O'S cause • slight smatling 01 !he eyes or respiralOly

system it present in nigh concentrations. The effect is temporary.
5.g Uquld or Solid 1n1lanl Clwac1er1alIca: lAinUnum hazard. II spiIJed on clothing and aIIowad to

remain. may ~use smarting and. reddening or the skin.
5.10 Odor 1llraoIlold: 10 ppm
5.11 IDLH V.tue: Oats not availal:*t

Stop discharge ~ poss<l)le. K__e .....,..
Shut off igrubon sources and cafl fire oeoartment
Stay uP'W'I"d and use water spray to .~1tnoc:If. down" vapor.
Avoid contact wrtt\ liQLtid and vapor.
ISOUite and remove discnarged material.
Notify IoalI _ and pOllution con"'" agencies.

1. RESPONSE TO DISCHARGE

(SeeR_-_1
Issue WlItTling-Ngh tlammellilily
Dispet'se and IIush

f
I

lL HAZARD ClASSIFICATIONS

COdeol_~FIammallie _

HAS Hazwd Ratlng lor BuD< W.....

T~

eat.gory Rallng
F"rre._•• ._._••••_.

HeaJIh
Vapor IrntBnt._. ••••_ ••

liquid or Soid ItTilanl._.....__•.
Poisons .•__••...•••__•.••

WatOf' PWtion
Humen TOlOoty._._.__.•._.._......
AQuatic TOlOoty .•_ _ •..•_.
Aestn8bC E~ect._._.•_._••_ ...

R••ctivity
Other 0lem0CaJ3 .c_.....__..._ ..
Water ._. .:..••_ ••••••

SeI1 Reac:non ...._.•__•.__•...•__...

NFPA Hazard a-tIca1lon:
eat.gory CIaalfIcallon

HeaJIh Hazerd (8lue)__ 1
Remmabilily (Red)_.__.._ _.. 3

R.activity (Y"""") ....._ ..._ _.... 0

10. HAZARO ASSESSMENT CODE
(SaeHazwd-'_1

A-P-O-R-5

12. PHYSICAL AND CHEMICAL PROPERTIES

MEK

JANUARY 1991

12.1 Physical _ "15"C and 1 aim:

liquid

12.2 _W""72.11
12.3 BoIling PoInt at 1 aim:

175.3·F a 79.5"C • 352.B"K
12,4 FnMlZlng _

-123.3"F a _.3·C = 186.9·K
12.5 CrItk:al T-"",",

504.5"F • 262.5"<: • 535.TK

lU Cr1llcal -...,
. 603 psi:a -= ~1.0 a1m _-4.15 MN/m3

12.7 SpectlIc GmIlly:
0.806 ., 2O"C (6quid)

lU Uquld S<rlKe Ton-. Not pertinent
.12..9 LJquId W.... _ T-.:

Not pertinent

12.,0 VOpoI' (Ga) 5pecllIc Grntly: 2.5
12.11 Ra1Io of 5pecllIc _ at VOpoI' (Ga~

1.075
12.12 L.alanlHeal ofV~

191 BtuJIb ... 106 caI/g _

4.44, X ,:>' JIkg
12.13 Heat at~ -13,480 Btullb

... -7491 calIg _ -313.6 X 10' J/kg
12.14 Heat at Decoo............. Not pertinent

12.15 Heal of SoIullon: (est.) -9 Btullb
• -5 caJl9 • ~.2 X to' J/kg

12.16 Heat of Pofyn.b:atlou: Not pertinent

. 12..25 Heat 01 Fualon: Do18 not avallabIe

12.26 UmtU. tW ~'aIuI: Data rIOt available
·12.27 ReId'VOpoI' -..., 3.5 psis

NOns

6- fiRE HAZARDS

6.1 Flash Point: 20°F C.c.; 22°F O.C.
6.2 FlammIbfe Umfta In Alr: 1.8~11.5%

6.3 _ ExUngulshIIlll A_ Ak:ol1olloem.

rJry d'lemic:al. Ot eatbOtl dicOOde
U _ Ex!lngulohIIllI Agenla NallO be

Used:: Water may be ineffective

6.5 Spedal H_ 01 ComIluallon
_Nolpertinent 11.1

6.6 _ In FIra: Not pertinent

6.7 I~ Tempera1unr: 961"F 11..2

6.6 ElectrIcal Hazard: C1ass I. Gtoul> D
6.9 Bumtng Rate: 4.1 mm/min.

6.10 Adlabllllc Flame Tempera1unr:

Data not available

6.11 Sto6chJometrtc AIr to Fuel RatIo::
Data not available

6.12 Flame Temperature: Data not available

7. CHEMICAL REACTIVITY

7.1 R-=tIYtly WIth Water. No I'88C1ion
7..2 R-=tIYtly willi Common _ No

reaction
7.3 StabilIty 0ur11ll1T~ Slable

11.3

7.4 NeulnIlIztng Agenla lor Adda _

Cau:atk::I: Not pertinent

7.5 ~Notpertinent

7.6 InhlbttOr of Potymer'oDtIon: .

Not pettinent

7.7 Molar Rallo (Raactant 10

Producl~ 0.18 not .vailable
7J1 R-=tIYtly Group: '8

8. WATER POUunON

8.1 A_ Toxicity:
5640 mgllI48 hr/bluegilJlTI.../frosh
watar

8.2 Watar10wI Tomdly: 0.18 not available
6.3 BIological Oxygen Demand (8OD~

2'4%.5 days

U FoodChaIn~_

None

. 9. SHIPPING INFORMATIDN

9.1 a.- 01 PurIty: 99.5+%
9.2 Storage Temperature: Ambient
9.3 Inert Atnlool>henr. No requirement

VA Venting: Open (flame arrester) or

pn>ssuro-VllCIJUm

METHYL ETHYL KETONE

2. lABEL

2.1 Category: F1ammallIe iiqu;d
2.2 Claa: 3

4. OBSERVABLE CHARAtTIRlsnCS

4.1 PhyolcaJ S1IIle (ao 8hIppecI): liquid

4.2 Color. Colorless
4.3 Odor. Uk. aC9tQn8; pleasant pungent

Aoats and mixes with water. FlarM1atJfe. irTitating·vapor is produced..

FLAMMABLE.
FIashllacJ< along vapor 1Tllil mey OCQJ(.

Vapor may expk)de if ignrted in an endosed area.
Extinguish with dry chemical. alCOhOl fOllrTl. or cartx)n dkJxide.
Water may be ine1fectJve on fire.
Cool exposed containers wnn water.

CAll FOR MEDICAL AID.

VAPOR
ItTilating to eyes. nose and lllroal
It inhaled. will cause nausea. vomiting, headache. diz:ziness..

difficutt breathing. ex loss of consciousness.
Move to tresn air.
If breatntng has stopped. ;lV9 artificiaJ respCllItion.
If breatl'ling is di1ficuJt. gt"i8 oxygen.

UOUIO
Well bum eyes.
HannfuI ~ swallowed,
Remove contaminated dotTling and shoes.
Rush affected areas wrtn 0l9nty of water.
IF IN EYES. hold eyelids ooen and nUS,.,- with plenty of water.
IF SWALLOWED and victim is CONSCIOUS. nave vCtim drinll: water

or milk.

Dangerous to aqualic iii. in high concentrations.
May be dangerous if rt enters water intakes.
Notify IoalI _ and wiIdIif. otfiQaIa.
Notify opetlI_ 01 n8llJ1ly waf« inlaJ<es.

Rre

Water
Pollution

Common Synonyms

MEK
2-Butanone
Etnyt methyf ketone

3. CHEMICAL DESIGNATIONS

3., CG Co"'lNfllb/llly Claac Ketone
3..2 Fonnu;&a: CH3COCHzCHlI
3.3 IYO/UN Dealgnallon: 3.21' '93'
3.4 DOT 10 No.: "93
3.5 CAS Reglatry No..: 78-93-3

. Exposure

I
,I,

I
I
I
I
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11. HAZARD CUSSlflCATIONS
~ 01 _ RogulolIonc

P.ommoble icPlMAS _ RolIng 10< _ Water

T._itiiJ'O''tIdcMc
eatego<y Ro1lng

Fn.__ _ 3

HaoJ1ll
Vapor Irritant.__· .__ 1

l..iquid Of Soiid Irritant .• 1
I'oisons ••. 2

Water Potution
Human TOJOci'ty.__• 1

Aquotic ToD:ity"._."_'___ 3
Aesthex EH8Ct_••_. . 2

RoactMty
0tlI0r Qlem;c:ols _"___ 1
Water • .__ 0

Satf ROOCllon ......._._._ 0 ,

NFPA_~

eatogcwy ~
HaoJ1ll Hazard (B1uol.___ 2
F1ammol>iI'ty (Rad)':"'--_.••__ 3

Reoctivity (y-l._.......-.-.- 0

10. HAZARD ASSESSMENT CODE

lSee---1
A-T.lJ

12. PHYSiCAl AJlD CHEMiCAl PIl:lP£RTIES

12.1 PllyoicIlI s....lIt 15"C _ 1 111m:

Uquid

12.2 _Woiglle92.14
12.3 IIoIIIng PoInlllt 1 lItm:

231.1"F - 110.6"'C ~ 383.8"K
lU F.-zIn9 Polrrt

-139"F _ -95.0"C _ 178ZK

12.5 Cl1llcaI T-,,"=
605.4"F - 318.6·C ~ 591.8"K

12.8 Cl1llcaI "'-
596.1 psia = 040.55 attn _ 4.108

MN/ml

12.7 SpecIIIc Grrftty:
0.867 ot 2O"C (Ucpd)

12.8 LJquId~T_
29.0 dyTMlsIan ~ 0.0290 Nlm o. 2O"C

12.ll LJquId WIIlw _ T..-.:

36.1 ~an _ 0.0381 N/m ot 25"C
12.10 Vopol' (Ga) SpeclIIc GrhIly: .

Not~. •
12.11 _ 01 SpeclIIc _ 01 Vopol' {Gao~

1.069
12.12 L.atMIt Hat ofv~

155 Btu/I> _ .86.1 caIIg _

3.61 X 10' JIIqJ
12.13 Hat 01 c:omt>c-. -17.830 Btullb

- -9686 colIg -~ X 10' J/IqJ
12.18 Hat 01 Not pertinon1

12.15 HolIt 01 SOlutIon: Not portinon1

12.15 Hat of PotymerI:DtIoIL Not pertinon1
12.25 HolIt 01 FuoIon: 17.17 coJ/g
12.26 UmItlng V_ Oota not ovaiIol>Ie
12.27 Rold Vopol' Preauro: 1.1 psio

8. WATER POllUTION

8.1 AquotIc: Tolddly:
1180 mg/l/96 hr/sunllsh!Tt.lfroslI
wotor

&.2 W_ Tolddly: Oota not ...

6..3 IlIoIogtcol Oxygen Demond (BOD~

0 .... 5 days; 38'" (tlIoO<l. 8 doyse.a Food CIloIn Conc:ontra1Ion _

None

6. fiRE HAZARDS
6.1 Aao/I Poln~ OO"F C.C.: 55"1' O.c.

. &.2 FIommabIe LJmlto In AIr: 1.27...·7...
6.3 Flrw'ExtinguloIIlng "vento: CaItlon_

a< dry chomicaI lor smell finls. ortnlry

loom fa< large finls.

6.. Are Ezllngula/lIng "gonla Not to' be
Used: Water may be lnetIectiYe

11.16.5 SpecIol_ 01~
__ Not portinont

6.6 8ehavtor In Are: Vapor is I'le8Y8' tMn air 11.2

and may _01 0 c:onsidonIl>lo dislance to
a source of ignition and ftash badt.

6.7 IgnltIon TempenllUrO: 997"F
8.8 EloetI1cof Hazan!: Class I. Group D
B.9 8ur'ntng Rate: 5.7 mm/min.

6.10 AdIobalIcFlamoTompomuro:

Data not available

{CcrrtrotKJ)

7. CHEMiCAl REACTIVITY

7.1 RooctlYtly WIlll Water. No reaction
7.2 ReoctMty wtlh COmmon _ No

roac1ion
11..3

7..3 S1abllIly DurtngT~ _

7.. NeutroUZlng "gonla 10< _ Mel

Couo1lco: Not per1inenl

7.5 PoIymertzlIUon: Not portinont
7.6 InlIIbIlor 01 PoIymerlDllon:

Not portinon1
7.7 -. _ (R00C1Iln1 to

Produd~Oeta not ovoiIabIe
7.8 RooctlYtly Group: 32

JANUARY 1991

9. SHIPPING INFORMATION
11.1 _ 01 Purlly: R""""""'- -"

_99.8+"';indusIrial:
contains 98 + .... wilI'I 5... xytono end

smell omounts 01 t>onzono and

nonaromotic hydnx:oJtlolla; 90/120:
less pun! thon -..-.

ll.2~ T_AmllNlnt
11.3 Inert,,_No requiromonl

11.. Venting: Open (1Iome arrestor) Of

p<osS<lr&oYllaJUm

6. fiRE HAZARDS (Continued)

8.11 StoicIl-.: AIr to Fuel !lalla: Oota not available
8.12 Flamo Tempenltunr: Oeta not ...-

TOLUENE

PIeesant odor

2. LABEL
2.1~ F1ommollI8 icPl
2.2 CIoa: 3

4. OBSERVABLE CIIARACTIRISTlCS

,,"1 PllyoicIlI Slam (a oNpped): Uquid

u e:-: CoIotIesa
4.3 Odor: Pungen1; aromolic._0:

-pIea3an1

Wal8l'y liqUd

Floats on water. Aatnmabte. irritating vapor is procU;:ec1

CAlL FOR MEDICAL AID.

FlAMMABLE.
AasIlbad< along vapor _ may oc=t.
V,,- may _ ~ ;gnitad.1n 81\ ondosed area.
Weat gogg~ and 5GlI-containeCl bf"eatning apparatus.
Extinguisn Wfth dry~. loam. Ot carbOn dio:Ode.
Wat9f may be inetfectJve on fire.
Cool exposed contai~ worth water.

VAPOR

~~torca:n::..~lg. headache.-'
ditficuIt bnlathing, a< km 01~

Move to fresh u.
~ bnlathing lias _. gMt artificial~
II btoatNng _ gMl oxygan.

UQUID
Irritating to sIdn and eyes.
II swallOwed. will _ nausea.,.,.,,;ting a< km01_
Removo oonlamUlatodd<ltn>ng and shoea.
Fhlsn offected oroos with pIanly 01 wotet.
IF IN EYES. hold O'fOIds~ and ftosIl with plenty 01 wotor.
IF SWALLOWED and _ is CONSCIOUS........_ drinI< __

at milk.
00 NOT INDUCE VOMmNG.

StoP discnarqe ~ possibIa, K_ people away,
Shut off ignibon sources and call fire depattment.
Stay upwind and WiG water spray to "knOCk oown" vapor.
Avoid contact wrtn liQuicJ and vapor.
ISOlate, end ren"JOY'8 discharged materiaJ.
Notify loeaJ he.altrl and pOItutioo contI"04 aoenoes.

Fire

L R£SPONSE TO OISCllAllGElSeeR 1

Iosuo woming-Iligh t!ommolliIity
EvaaJoto .....

Water
Pollution

Exposure

3. CHEMiCAl DESIGNATIONS

3.1 co~ CllIa: Aromotic

Hydroc:arbon

3.2 Formula:: c.H.CH.
3.3 IJoIOIUN Dnlgnollon: 3.211_
3A DOT.ID No.: ,_

3.5 CAS Rogla1Jy No.: 108-88-3

5. HEALTH HAZARDS
5.1 Equipment: A/r·SlJIlIlOod mask; goggIos a< loce _ pIosIic gloves.

5.2 Symptomo~e--: Vopors _ eyes end _ 'asPratory traa; <:oLlSO

__ hoadac:lle.'onesthooia, roopirotory orros1. Uquid irritates eyes end aMeS drjing 01
sIdn. ~ ospin!tad, couses a>ughIng. gogging. distnlss. end rapidly cl<MlIOPng pUrnonary _

II ingested causeo vcmitIng.~ llion'- clop9ssed rospiro1ion.
5.3 _'01e--: INHALATION: _ to Inlsh tW. gMt artificloI roopntion end oxygen

~.-coli a doctor. INGESTION: doNOT induce 'IOllliting: coli 0 doctor. EYES: flush _

water for at least 15 min. SKIN: wipe off, wash with~ and water.
5.' _ UmIt V_ 100 ppm .

5.5 SIlo<t T.... _ LJmlto: 600 ppm Ia< 30 min.

5.6 Tolllclly by Ingestion: ~ 2; LO•• - 0.5 to 5 gJlqJ
5.7 Ute TcnIcIly: Kidney and 0- domogo may _ Ingoslion.

5.6 V_ (Gao) InttanIa-- Vopors COlllI8 0 alight smarting 011l1o eyes a< rospiJatory

system ~ p<esent in higl1 conconInllions. Tho oIIoct is _porwy.
5.8 UquIcl 0< SolId _ a.a- MIrWnum _ " spiJIecI on dolhing and _ to

romoin. may COlllI8 smarting end roddoning 011l1o skin.
5.10 Odot_ 0.17 ppm

5.11 IDLH VoJue: 2,000 ppm

I I1--
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·VINYL CHLORIDE

5. HEAlTH HAZARDS
5.1 Equipment: R~ gicMls and shoes; gas-tight goggles;~ vapor

conisto< or ""'-contained breo1lling __

"-2 SynqriDI... -..g~ INHAlATION: t>;gh c:oncentroliom ClW$G dizZiness._
Ilmg _lion. SKIN: may ClW$G _ phenol mtUbitor may be absorbed __ d lalga

omounts of tiquid evaporate. .

S.3 T_01~ INHAlATION: remove pebontlO lrosh air and keep him <Pet and worm:
call 0 _ give _ IeSIlimtioli d broallling stops. EYES AND SKIN: flush with plenty of

dter for at least 15 min.: for eyes. get medic:aJ attention; remove contaminated c:io1t¥ng.
5.. _UmJtV_ Sppm
s..s Shaft Term inhalation UmIb:: 500 ppm for 5 min.
5.8 ToJddty by Ing_ Not po<1i:lent
5.7 Lam Tolddty: 0v0niC-" may __damage.

5.8 V_ (Galln1llmt Cllar.ct_ Vapors eauso moder1Ito _lion sud> tnal po=nnol will

lind t>;gh~ unpleason1. The otloct is tom;IOtOtY.
5Jl LJquId or SoIld In'llantC_ Minimum _ ~ spiUed on do!l1ing and allowed '0

,..".jn. may eauso smar1Ing and reddening 01 _. M01 eauso _0.
5.10 Ddor _ 200 ppm

5.11 IDUl VIIlue: Dota not._

L Il!SPONSE TO DISCHARGE
·(SMR I

Issue~ lIammobility

EY8CUOI8 oroa

10. HAZARD ASSESSMENT CODE
(SeeHazard_~)

A-B-C-[).C.f-G.Z

IL HAZARD ClASSlRCATlONS

11.1 Co<leof_~
Flammsl>Io gas

lU HAS Hazard~ lor _ W_

TI.~Latkwt

Category Ratlng

F..e_.•_._...... 4-VIJDOf Irritant. ._._._

Uquid or SaUd Itritant :...._ ,

Poisons __._•._••_.__

Water Potution
Human ToxX::ry._•••.•__._._••_ 0
AQuatic Toxicrty __.••_ _••._ 0
Aesttletic Efled_.._ __.._. 0

Reactivity
Otllot Cllemi:aJs __._..:_.:_ 2
Water ._... ._..•__.•_. 0
Sotf Reaction ._...•_._ 2

11.3 NFPA _ Claao/lICatIon:

Category CIuaIllclItIon
HoaJ1ll HazatU (BJuoI.__• ••••• 2
Rammallility (Rodl__._•.•_ ••._

Reactivity (Yellow) .._.•_._.•_. ._

12. PHYSiCAl AND CHEilICAl PROPERTIES

12.1 PItyak:aISlate at·1S"C and 1 elm:

Gas
·12.2 _·WoIglrt:62.SO

12.3 IloIIIng Polnt at 1. aim:

7.2"F _ 13.8"C - 259.•"K

12.. Freezing Polnt
-244.S·F ... -153.S·C =- -119.•·K

12.5 Cl1lIcaI Tompomure:
317.1-F _ 1sa."-C·.. 431.Er'K

12.8 Cl1lIcaI Preuuro:
n5~ = 52.7 attn 0= 5.34 MN/m2

12.7 SlMdf\C GravIty:

0.969.al -13'"C (liqUd)

12.8 Uquld SurtKo Tension: ,
16.0 <IynesIan _ 0.0160 N/m a. 2S"C

12.9 liquid Wal1I<,_T"'-': (est.)

30 dynoSIan _ 0.03 N/m at 2Q"C

12.10 V_ (Ga) SpecIlIc Clra¥lIy: 2.2
12.11 Rallo 01 SpecIlIc _ of Vapo< (Ga~

1.166
12.12 Latont Hut ofV~

160 SIUIIb _ 88 caJlg _

3.7 X '0' J/kg

12.13 H..tofe-~I351l1lJ/1b
_ ---4520 calIg 0= -189.1 X 10' J/kg

12.1. Hat of D....'..-aoo. Not pertinent
12.15· Hut of SoIullon: Not pertinont .

12.16 Heat ot Potyri*lZItkllic -729 Btu/lb
- --'lOS caIIg ~ 16.9 X 10' J/kg

12.25 Heat of Fusion: 18.1" cal/g
12.26 Umltlng Value Data not availobIe
12.27 Rold V 7S psia

6. FIRE HAZARDS
6.1 F1uh PoInt: -11 O·F O.C.
6..2 Flarnmab'e umtta In AIr. 4%-26%

8.3 file EztIngulohln9 A_ For small tros
use dry chemi<:aI or carbon dioxidG. For

Ia1gO tires SlOllIIow 01 gas. CooI __I------------------I
containers with water.

6.. Are ExIIngulahlng Agenu Not to be

Uaect Not pertinent

6.S Speclal Hazanla 01 Combuaaor1
_ Forms t>;ghly toxic c:omDuslion

products sud> as hydrogen chloride.
pnosgenK:. and C8rt)()n monoxide.

6.6 Behamr In Rre: Container may eJq)6ode in

fire. Gas is I"Ieavier ttIan air and may

travel considerable distance to 8 soc.rce
01 ignition and flash back.

6.7 Ignition Temperature:: 882"F
8.8 EJectr1c:al Hazard: Class I, Group 0

6.9 Burning Rate: 4.3 mm/n:Ur'L

7. CHEMICAL REACTlVIlY

7.1 ReaetMty W1th Water. No rea.Cbon
7.2 Reaettvtly wttll Common Matorlata: No

reaction
7.3 Stalllllly o..rtng Tranl'P«t; Slabio
7.. Neutralizing Agonta lor Addo and

Cauallc:ll: No' po<1i:lent
7.s Po.,...e-uon: PolymoriZes in presence .

of air. sunlight, or heat un~ stabiliZed
by inhibitor1l.

7.6 Inhibitor ofP~ .
Not normally Used oxc:opl whon t>;gh

'ompe<llluteS are expected. Then
40-100 ppm of phenol used.

7.7 1I01ar Ratio (Roac:tant to

Pnlduct~ Data not lMIilallle
7.B RooctIvtty Group: 3S

L WATER POUUTlON

8.1 Aquallc Toldc:lty:
None

8.2 Wat_ ToxJclty: None

8.3 IIIologlcal Dllygon Demand (BOD~

None
U Food CllaIn ConcentratIon __

None

9. SHIPPING INFORMATION

9.1 Gtadoa of PurIty: CommertiaI or tecI1nicaJ
99+%

9.2 Storago TomperotuTe: Under pressure:
ambient At atm. pressure; k)w

9.3 Inert Atmoaphere: No requirement

9.. Venting: Under pressure; safety r_ AI
atm. pressure; pres,sure..vacu

6. RIl[ HAZARDS (Continued)

8.10 A_lie Flame Tompet'OtuTe: Data not avoilal>lo
6.11 StolchlometJlc AIr to Fuel Rallo: 5.400 .(Est.)

8.12 Flame Temperature: Data not availabie

Sweelooor

Z. lABEL

2.1 ea-r- Rammat>Ie gas
2.2 Claaa: 2

4. OBSERVABLE CHARACTERISTICS

~1 PhysICal Stale (as shipped):
Liquefied compressed gas

U Colo<: CoIortess
• .3 Odor: Pleasant .-

Gas

Uqu;d IIoaIS and tx>Js on water. Rammat>Ie: iIrilating
visillle vapor doud is produced.

VAPOR
Imtating to eyes. no>e. and ttvoat.
~~~~ dizziness or difficult breathing.

II brea1l"ing Mo stooPed. give ...-. roopftIion.
II Il<eaIIlingia_give-.
UQUID
WiD ClW$G frostbito.
Flush atteetoa areas with pIen1y of .....
00 NOT RUB AFFECTED AREAS.

CAI.1. FOR MEDICAl. AID.

Not IWmfuI to aquatic lite.

Water
Pollution

Exposure

Fire

Common Synonyrna

en""""""",,,
Vel
Vmyl C Monomet
VCM

3. CHEMICAL DESIGNATIONS

11 CO CompallblJlty Claaa: VIlIyt holidos
3.2 Formula: CH.-CHO
3.3 IIIO/UN~ 2.0l1OSS
1. DOT ID No.: lOSS
3.5 CAS Reglolry No.: 7S·01~

I
I
I
I
I
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6. ARE HAZARDS 10. HAZARD ASSESSMENT CODE
8.1 _ PoInt: 84"F c.c. ISM---l
6.2 Flammable Umfta In AIr: 1.1%-6.4% A-ToU
8.3 fire ExlIngulahlng A_ Foam. '*Y

d'1emic:at. Of carbOn dioxide
8.4 fire ExlIngulahlng A_ Not '" be

Uaed: Water may be inef'fec:tive. 11. HAZARD CUSSlACATIONS
8.S sr-- ttaz:ana of ComIluolion

-.etE Not pertinent 11.1 CodaolF_~

L8 _In FIrw: Var>or is _ than ... F1ammaI>Ie I;quid
and may___disIlInoo to a 11.2 HAS _ Rallng lor BuIlt W....

source of ;gnition, and _ bed<. T._tapOItlitkwc

8.7 IgnitionT_986"F eat.gory RatIng

L8 EJeetr1cal.-Class I, Group D FJr9_. 3

8.9 IIumIng _ 5.8 mmlmin. -8.10 _FlameT_
Vapor IrritBnl______• 1

Data not avaiIabie Uquid '" Said lmtanL..._.__ 1

8.11 Stok:Mometric Ab' to Fuel RatIo:
F'oisoos.._______

2

Data not 8Y8iIabIe Watsr PoIution

8.12 _ T_Data not'- Human TOlOcity_.___.... 1
Aquatic TOlOcity__..;__ 3
Aesthetic Eft8C1_.__..___ 2

7. CHEMICAL RUcnVITY RaaetMty

7.1 Auoc:tlwIty WIltl Watr. No maction
Otner Cl>emcais____.. 1
Water. 07.2 Auoc:tlwIty wtII1 Common _ No
SeH ReacDon_,_____ 0

reaction
7.3 SUIllIIIy Durlng Tr.- _ 11.3 NFPA _ a-ftcaIIon:

7.4 IMuIralIzIng A_ lor Adda _ eat.gory CIU;8IfIcaIIon

e.uaaca: No. pertinent
Health Hazanl (Bk.oe)---.. 2

7.5 Potyrr..b:aIbL Not peninent
Rammabilily (Rad)----.. 3
Reactivlly (YoIowl-._......_-- 07.8 InhIbttor of Pot)mertzatkML

Not pertinenl

7.7 - _ (Ractanl to
Producl): Data not _

7.8 RaKtlvtty Gnlup: 32

12. PlIYSICAL AND CHEliICAL PRQP[IITIES

1%.1 PIry*"I Stnt at 15"C _ 1 aim:

Uquid

12.2 _WalgIIt:l06.18
1%.3 ' -..a PoInt aI 1 atm:

269,."F _ 131.9'C - .ooS.I"K
1%.4 FreezIng_

8. WAT£R POUUTlON
-542"F _ --47.9"(; _ 225.3"K

12.5 ~T_
8.1 AquIItIc Tolllc:lly: 850.8"F - 343.8"C - 817.O"K

22 P!l"'f98 t<fbluegalfn.,ffn>sh_ 1%.8 CrtllcaI_
ll.2 W~ TollIc:IIy: Data not'- S13.8 atm ~ 34.95 psis _ 3.540
&.3 IIIc>IogaI Oxyven - (BOD~ MN/ml

o Ibflb. 5 days; 0'" (_.~ 8 days 12.7 SpecIllc: GrntIy:
8.4 ..- CIlaIn Coo_.b8ll0.. _ O,_al2O"C~

Data not lMIiIabIo 12.8 LJquld Surf8ce T_
28.8 dynesIan _ 0.0286 N/m at 2Q"C

12J1 UquIcl W_I_T"-':
36.4 dyne:sIcm 1::1 0.0364 N/m a1 3O-c

12.10 V_ (Goal SpadlIc ClnMIy:

Not fl8'Iir*n
1%.11 _ of Spadftc _ of V_ (Goa~

1.071

1%.12 Lat8nl _ of v--.:
147 Btullb - 81.9 calfg ~

3.43 X 100 Jfl<g

9. SHIPPING INFORIIATION 1%.13 Hut of COnlIlo-.: -17,554 Btullb -
..1-9752.4 e:aug =- --408.31 X 10· J/kg

1.1 ~ of PurIty: R8S8llIl:ll: 99.99"': "12.1. Hut of D"......_Iloi. Not pertinent
Pure: 99.9"': TacllnicaI: 99.2% 1%.15 Hut of SOIuIlon: No< perUnenI

ll.2 S1<l<wII"T_AmbMlnt 12.18 Hut of PoIyu._, Not pertJnen.
8:J IMrtA~No~ 12.25 H_ ot"'- 2ll.O1 calfg
8.4 V.mtng: Open (ttamo 8mlllIar) '" 12.28 LJmIlIng Value Data not available

pnlSSIlt&-¥IlCW '12.27 Raid V_-...: 0.34 psis

NDTU

'.

\

2. LABEl.
%.1 ~_1icPd
2.2 Clac3

4. OBSERVABLE CHARACTERISTICS
4.1 PlIy*- _ (oa IIlIpped): l4Jid
4.2 Colo<: CdOtlesaU Odor: IJke__ aromatic

Watery lqlJid

CALL FOR MEDICAL AID.

VAPOR
I1Tila1ing 10 eyes, nose. lItld llVoalIf-. wifl brea'hing.. ", loss ofMove to tresn •.II braaltling"..._ gMt__lion.

II braatning is _ 11M' oxygen.

UQUID
lrri1aling to _ lItld eyes,
If swaJlowed, wiD cause nausea. vomiting. or lOss of consc:iousness.

RamcMl contaminalaCl dOllling lItld shoos.
Rush alleeted .,.. willi pIenly of _.
IF IN EYES. IlOId oyeOds -" lItld fIu:sll ..", pIenlyof _,
IF SWALLOWED and viclIm is CONSCous, I\oYe \IlCllm chlk ......

or milk.
DO NOT INDUCE VOMmNG.

FlAMMABLEF1ashback along trail may OCOJI',

VIIpOl' may 0lq)I0de ~ igritad ;" an ondosed area.
Wear seff-contained breathing 81)p178tu:s.
Extinguisn wrtI'I foam. dry ehemic:aI. or carbOn dioxide.
Water may be in8ftectiYe on fn.
Cool exposed containen Wfth water.

HARMFUL TO AOUATIC liRE IN VERY LOW CONCENTIlATlONS.
f'ouIinglOsllonlline.
May be dangerous ~ II """"" watar _

NolJty IocaJ _lItld _ ~
NolJty~ of.-rty ...... _

I. R£SPONSE TO DISCIlAIlGt

ISM~"'--)

Issue WM1ing-higI1 ftammalliIily

EVlIOJ8lll ama
SI10uId be """"'"ld

Cllomic:oI and physical lnl81lTIllnI

Are

Exp sure,

Water
PollutIon

3. CHEMICAL DESIGNATIONS

3.1 CG CompollbIIIly Clue Aromatic

~
3.2 Fonnu1a: m-C.H.,(O""bh:
3.3 IMOfUN DeoIgnatIon: 3.211307

:u DOT ID No.: 1307
3.5 CAS RoglWy No.: 10s.38-3

A-1-8

Sto<> disdlarga ~ possible. K__ awrry,

Call me departTl'lent
Avotd contact with liquid and VIIPOl".
ISOlate and ren"IOYO disctlarged rnal-'aJ.
Nollty IocaJ health lItld pollution oontTOl agonOos.

5. HEAlTH HAZARDS
5.1 __Equlpmont: ApptoII8d=-'" .......,ptied maslc; goggIos '" llIco _

plastic glows lItld boots.
5.2 Symptoms F-.nge- Vopors cause _lItld-. Uquid and

skin. II taken inla lungs, causes ...-.. c:ougNng, dislTass, and nlPdIY~ pUmonaly
__ II ingested. i:ausas nausaa. vomiting. cramps, _ and coma; con be Ia1al KIdney

and _ damage can OCC<'.

5.3 T...- of Ellpooun: INHAlATION: """""" 10 fn>sh aD:__ I'llSl*8tion and

oxygen ~ nlQUinId: can a_. INGESTION: do NOT induce vaniting: 'calJ a dotla'. EYES;

fIu:sll willi wetar for al _ 15 min. SKIN: wipe 011. wash willi soap and _.

5.4 1hnaIlold LJmII V_ 100 P!l'"
5.5 Short Term _ lJmIta: 300 P!l'" for 30'min.

5.8 To-.y by IngutIon: G.- 3: LOo. - 50 10 500 gfkg
5.7 La1a Tolllc:lly: Kidnoy and _ ~

,5.8 Vapor (Goa) _ CIlal__ Vopors cause a s1ig1lt smatIing of lila eyes '" respRIaty
_ II _ in I'Og/l concentnltiono. Tho atlacI is -.rY.

5.8 UquIcl or SolId IrT1lanI~ Minimum-. ~ spilled on dotning and.-10
rumain, may cause amarting and r-.;ng of lila skin.

5.10 Odor~ 0.05 ppm
5.11 IDLH V_ 10.000 ppm
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ABB Environmental Services, Inc.

Regional USEPA Emergency Response
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EMERGENCY TELEPHONE NUMBERS

(LOcal) Police Department

(Local) Rescue SeIVice

Base Public Works

On Base Hospital

Parkview Memorial Hospital

(Local) Fire Department

Base Fire Department

Off-site Emergency SeIVices

National Poison Control Center

Maine Poison Control Center

National Response. Center

Chemical Manufacturers' Association
Chemical Referral Center

Ambulance

W0069436APP.A

(207) 725-5521

(207) 443-3300

(207) 921-2661

(207) 921-2992 .

(207) 729-9941

On Base (207) 921-2457 . (207) 725-5521

(207) 921-3333

(207) 443-3300

(800) 492-2414

(207) 871-2950

(800) 424-8802

(800) 424-8802

(800) 262-8200

On Base: (207) 921-2222
Local: (207) 729-1477

and (207) 725-5521

7462-01

A-2-1



APPENDIX A-2

Exit from gate, go left on Route 24, go one mile to Maine Street, take left on
Maine Street, go one mile. ParkView Hospital is on the left.·

.Exit from gate; go left on Route 24,go one mile to Maine Street, take left on
Maine Street, go one mile to Pleasant Hill Road, take right on Pleasant Hill
Road, go one-quarter mile to Baribeau Drive, take a right on Baribeau Drive
and go one-quarter mile. Regional Memorial Hospital is on the left.
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DIRECTIONS TO EMERGENCY MEDICAL FACILITIES

1. Parkview Memorial Hospital
Maine Street
Brunswick, Maine
(207) 729-0041

. Directions:

2. Regional Memorial Hospital
Baribeau Drive
Brunswick, Maine
(207) 729-0181

Directions:

ABB Environmental Services, Inc.

W0069436APPA

A-2-2
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I HEALTH AND SAFETY PLAN REVISION FORM

Page: _

Existing Text or Description:

Revision: _

Date _

ITEMS REQUIRING REVISION

I
I
I
I
I
I
I
I
I

Required Revision:

I
I
I
I
I

Rationale:

I
Approval: Health & Safety Officer: _

Health & Safety Manager: _

Oate: _

Oate: _

I N te: Post approved revisions in front of Health and Safety Plan; use numbered continuation sheets as necessary.

I
I

A-3-1
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.APPENDIX A-4

HEALTH AND SAFETY FORMS AND DATA SHEETS-

Health and Safety Plan Signature Sheet
Medical Data Sheet
Accident Report Form

ABBEnvironmental Services, Inc.
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Site/Project:

I have read and reviewed the HASP and understand the information contained
therein and will. comply.

HEALTH AND SAFETY PLAN SIGNATURE SHEET

A-4-1

ABB Environmental Services, Inc.

7462-01

DateNameDateName

W0069436APPA
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MEDICAL DATA SHEET

Name of personal physician -'--.Telephone .>,..(_)<------

Project

Name

Address

Home Telephone () DOB Height Weight __

In' case of emergency, contact: _

. Address ----,---------------------------
Telephone ~(~-I-) _

Do you wear contactlenses? ( ) Yes ( ) No

Allergie.::..s --'- ---' _

List medication taken regularly -------------------
Particular sensitivities -------,---------'------------
Provide a checklist of previous/recent illnesses or exposures to hazardous chemicals

I
I
I
I
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ABB Environmental Services, Inc.
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SITE INFORMATION:

Other?:-----------
I
I
I
I

Site: ~Job Number:,_' _

Location:'------------'------------------'--'------
Location of Accident (if different from above): -:- _

Did injury involve ABB-ES employee?: Subcontraetor?:, _

PERSONAL INFORMATION:

NameofInjuredPerson: ---,- _

Address of Injured Person:__---'- ---'- -..,... _

SSN: --, DOB: -:Marital Status: _

Department:, .DateofHire: -,-__--,-

I ACCIDENT INFORMATION:

Date ofAccident:___________ Time ofAccident:~ Weather Conditions: _
NameofWitness:. TelephoneNo.: _

Address:. ---'- _
I
I
I
I

Accident Category:

Severity:

I::::: Chemical Exposure I Physical Injury

:::? Property Damage (list): _
I~:::._v_e_h_ic_le_'__1_::::_:_F_i_re _

I Fatality

Lacerations Fracture

Punctures Dislocations

Abrasions Nausea

Sprains Headache

Bruises Faint/Dizzy

Concussion

Allergic Reaction

Bites

Poison Ivy

Heat Stroke

Cold Exposure

Blisters

Heat Bums

Chemical Bums

Radiation Bums

Toxic-Respiratory

Toxic- Dermal

Toxic-Ingestion

Other: ,-- -:-_

Oassification of Injury:

I
I
I

I
Ifchemical exposure, list all possible contaminants of concem: -:- _

I
I

Part(s) of Body Affected: Degree of Disability: _

Date Medical Care Received:,__-,--_ Emergency Service: FoIlow-up Examination Needed:__

Name and Address of Medical Facility: --' ---.,. _

Name ofAttending Physician: Telephone Number: _

Dateffime Employee went back to work: Employee on Restricted Duty? _

Estimated Number of Days Away From Work: _

I
A-4-3
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CAUSE OF INJURY/ACCIDENT:

CausitiVe agent(s) most directly related to accident (e.g., object. substance, material, machinery, equipment,
orweather): -'- _

Were there unsafe mechanical/physical/environmental condition(s) at the time of the ~ident?:, _

Did an unsafe actcontribute to the accident? If yes,~·ecify:--------- _

Did personal factors contribute to the accident (e.g., improper attitude, lack of knowledge or skill, slow

reaction, fatigue, inattention, or horseplay.):-'- _

ACCIDENT PREVENTION:

Level of Personal Protective Equipment required in the HASP:-'- _

Was injured using required equipment?: . If not, how did actual equipment differ from what was

required in the HASP. Describe: _

Was personal protective equipment required in the HASP adequate for site conditions? _

Ifno, what additional equipment was needed?: _

What can be .done to prevent a re-occurrence of this type of accident? (e.g., ventilation, machine modiflCation/

guarding, modification of work practices, or additional training.): _

NARRATIVE:

Provide a detailed description of how and why the accident occured. Include objects, equipment. tools,

circumstances of assigned duties, weather, etc. Be specific.: _

Signature of Preparer: Date: _

Signature of Site Manager: Date: _

SEND A COPY OF TIlE COMPlEIED FORM TO 1HE MANAGER, HE'ALlH AND SAFElY - POR11.AND, ME.

A-4-4
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PUBLIC HEALTH
FACT SHEET LYME DISEASE'IN MAINE
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What is Lyme pisease?
Lyme Disease is an illness caused by bacteria that are transmitted to humans, dogs, horses and

other animals by the bite of an infected deer tick (Ixodes dammjnU. While rarely life-threatening it is an
important illness becauSe of its potential to cause problems in the joints, nervous system, and heart.

Where is Lyme Disease Found?
Transmission of Lyme Disease has been documented in many parts of the world. It occurs over

wide areas of the United States, but particularly along the east coast It was first recognized in the U.S. in
1975 as the result of an investigation of a group of children with arthritis in Lyme, Connecticut.

Cases of Lyme Disease have occurred in Southern Maine. Deer ticks have been identified in
coastal York and Cumberland counties and in a few other scattered areas, particularly along the coast
Investigations are continuing to determine the distribution of the tid< and the extent of Lyme Disease
transmission in Maine. '

How is Lyme pisease Transmitted?
The bacteria that cause Lyme Disease are acquired by juvenile deer ticks (larvae) through

feeding on an infected animal, usually a mouse. At a subsequent stage in development (nymph), the ticks
cling to vegetation in brushy, wooded, or grassy areas and transfer by dired contact to the skin of
passing animals and humans. The bite of the infected tid< can then transmit the bacteria to the new host.
This transmission of the infeetous organism appears to require that the tick be attached for at least 24
hours.
--- The immature deer tick is very small, and when attached to the skin may not be immediately
noticeable. The approximate size of the tid< at various stages of development is illustrated below:

During its complex two-year life cycle the tick can infect a variety of hosts including white-footed
mice, deer, and other wild and domestic animals as well as humans. Lyme Disease is most commonly
acquired in the summer months, less often in early spring or late fall; and only rarely during the winter.

It is important to note that not all ticks carry Lyme disease. The common dog tid< for example
does not transmit the infection. Even a deer tick bite does not necessanly mean that disease will follow,
because not all members of the species are infected. Prompt removal of a tick WIll greatly decrease the
risk of disease transmission.

What are the symptomS of Lyme Disease?

Early Symptoms:
The first symptom of Lyme Disease is usually-but not always- a skin rash called Erythema

Migrans (EM). While the tid< may have gone undetected, the rash occurs at the site of the bite. It begins
as a small red area 3 to 32 days after the bite, then gradually enlarges, often with partial clearing at the
center, so that it resembles a doughnut The rash may be ac::companiedby f1u-like sumptoms such as
fever, head3che, stiff neck, sore and aching muscles and joints, fatigue, sore throat, and swollen glands.
There may be multiple rashes in other areas of the body that develop after the rash that occurs at the site
of the bite. These symptoms may disappear on their own over a period of weeks. However, the rash may'

, recur in about 50"1'0 of untreated people and more serious problems may develop later. Treatment with
appropriate antibiotics clears up the rash within days and may prevent complications.

Late Symptoms:
Three major organ systems-the joints, nervous system, and heart-ean be affected weeks

months after the initial tick bite. although symotoms usually aooear within four to six weeks A small
, A-C;-l
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number of people with Lyme Disease may develop symptoms during later stages without having had the
early skin rash. "

Arthritis in the large joints (primarily the knee, elbow, and wrist) occurs in more than one-half of
untreated persons. The arthritis may move from joint to joint and can become"chronic.

Nervous system complications occur in 10% - 20% of infected persons. These complications
may take many forms, some quite serious. Treatment with intravenous antibiotics can be helpful.

Heart symptoms occur in 6% - 10% of infected persons. Electrical conduction in the heart may
be affected and the heart muscle may become inflamed.,

How is Lyme Disease Diaonosed?
Diagnosis is based primarily on recognition of the typical symptoms of Lyme Disease, especially

the characteristic early rash and on the history of possible tick exposure, such as outdoor activity in a
high-risk area. Atypical cases or cases with only later stage complications can be difficult to diagnose.
Laboratory tests are helpful in some circumstances, but require very careful interpretation by a physician.

In general, the lab tests are more useful in aiding the diagnosis of disease in later stages than in diagnos
ing early Lyme Disease. -

What is the Treatment for Lyme Disease?
Oral antibiotic treatment is beneficial early in illness. Two commonly used medications in this

settings are Tetracycline and Amoxicillin, although other antibiotics may be substituted. Prompt treatment
of early Lyme Disease may prevent later and more serious complications. Treatment of joint and nervous
system complications is often accomplished with antibiotics given intravenously or by injection.

How Can Lyme pisease be Prevented?
The only known way to get Lyme Disease is from the bite of an infected tick. Knowing where

these ticks are found, avoiding such areas, and promptly removing the tick are the primary preventive
measures. Persons living in or visiting high-risk areas should take the following precautions:

• Don' walk barelegged in woods, brush, or tall grass where ticks may be found.
• If you do walk in such areas, wear a long-sleeved shirt, long pants, high socks (with pants

tucked into socks), and closed shoes or boots. Light colors will help you spot ticks on clothing.

• Apply a commercial tick repellant on clothing, shoes, and socks after reading label instructions
carefully. Avoid applying high concentration products to the skin, particularly of children.

• Conduct daily "tick checks· on yourself, your children, companions and on pets when you get
in from the field. Shower, if possible. The ticks are often found on the thigh, flank, arms, underarms, and
"legs, and may be very small. Prompt removal of the tick will prevent infection.

• To remove an embedded tick, use tweezers" to grip its body as close to the skin as possible
and pull gently but firmly until the tick lets go. If tweezers are unavailable. grasp the tick with ~iece of
tissue. 00 not handle the tick with bare hands.

• Know the symptoms of Lyme Disease. If you have been in an area where ticks are found, and

you devlliop such symptoms, particularly the skin rash and/or "flu· symptoms, see a physician promptly
for evaluation and treatment.

The Maine Lyme Disease Task Force is involved in efforts to determine the extent of Lyme Disease
incidence and the distribution of deer ticks in Maine. Members of the group include community physi
cians, and representatives of the State government (Departments of Human Services, Conservation.
Agriculture, Inland Fisheries and Wildlife) and of the Maine Medical Center Department of Research.

It you find ticks you would like to have identified, submit them to:

PROPUCED BY TW: MAINE LYM~ DISEASE TASK fORCE
Distributed By the Maine Department of Human Services. Bureau of Health

157 Capitol Street, Augusta. Me 04333 (207) 289-3591
A-5-2

Place the whole tick in rubbing alcohol in a tightly sealed container, pack carefully to prevent breakage.

and mail in a crush-proof container. Please endose your name, address, and phone number, note the

geographic location and the date on which the tick was found, and information as to whether the tick was
found on a human or an animal.

I
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Insect and Disease Laboratory

Maine Forestry Service

50 Hospital Street

Augusta. ME 04330

"Maine Lyme Disease Project

Maine Medical Center

22 Bramhall Street

Portland, ME 04102
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PROTECTING YOURSELF FROM
LYME DISEASE IN MAINE - 1990

Lyme disease is an illness caused by a corkscrew-shaped bacteria called a
spirochete that is transmitted to people, dogs, horses and other animals by tick
bites. If not treated, Lyme disease may lead to arthritis, neurological or
cardiac problems, and possiblyJbirth defects.

In Maine, although only a few cases of Lyme disease have been reported
officially, the tick that spreads Lyme disease is fairly common in coastal York
.and Cumberland Counties. It is occasionally found in other scattered areas ,
particularly along the coast. .

malefemale

Adult Dog Tick
(Dermacentor variabilis)

female male

Adult Deer Tick
(Ixodes dammini)

A-5-3

Ixodes cookei, the "woodchuck tick", which cannot reliably' be distinguished
from the deer tick without a microscope, is Widely distributed in Maine. It
usually feeds or. wild animals such as woodchucks and racoons but will also
feed readily. on man and domestic animals.

Larva Nymph Adult Engorged adult

Actual size ~ ~ tt> ~
!l-

ff\.,.
August June April; May

September july September-December

Other varieties of Maine ticks, some of which look very much like deer ti~ks,

may bite people and domestic animals but are not thought to transmit Lyme dise2.se
effectively.

Not all deer ticks contain the suirochete. Although some inf.ected ticks are
found in Maine, the numbers vary with locality and are generally lower than in
states to the south where Lyme disease is more established. :

June and July are peak months for Lyme disease when the inconspicuous nyophs
are active. Ad.ults can also transmit the Lyme disease spirochetes but larvae are
rarely infected.

The tick that tra~smits Lyme.disease in Maine is the deer tick, Ixodes
dammini. The life cycle has three stages, each of-which takes one blood meal.

Actual
size

The de~r tick, Ixodes dammini,
which transmits Lyme disease,
and the common dog tick, enlarged

-for-comparison. The dog tick is
~ thought. to transmit Lyme .
disease.
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Dermacentor variabilis, the common American "dog tick", is often
'~.. found in southern Maine in late spring and early summer. It is usu~lly
r~\ easily distinguished by its larger size and characteristic white markings.

1---..,------------..,----:...----
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Precautions to be taken when walking in woods. brush or tall g~ass where'

ticks may be found include:

Tuck your pant legs into your socks and your shirt into your pants.

Deer ticks ,attach to clothing and then walk up.

Wear light-colored clothing so ticks may be seen more easily.

Use a repellant containing DEET according 'to label d{rections,- particu

larly on shoes, socks, pant legs. Avoid applying high concentration'

products to the skin, particularly of children.

To 'protect pets, consult your veterinarian for ,dusts or sprays.

Inspect yourself, your clothing, your children, your companion, and your

pets for ticks when you get in from the field. Shower, if possible.

Mowing grass 'and cutting brush in yards may reduce tick habitat in problem

areas.

If you find a tick. that is attached, remove it promptly because it tak,es at

least several hours of feeding before the spirochete is transmitted. Don't

handle the tick with bare hands. Grasp the tick as close to the skin as,

possible, preferably with fine tweezers, and pull gently but firmly until the

tick lets go. Do not squeeze the tick. Apply antiseptic. Save the tick in a

small. bo t tie of 70% alcohol or rubbing alcohol. Common tick removal methods,

such as scorching with a match, are not recommended because they may cause

infected body fluids to be expelled into the skin. .

The first symptom of Lyme disease is usually an expanding red rash at the

site of the tick bite which may occur 'a few days or several weeks later. The

rash may be preceeded or accompanied by tlu-like symptoms such as fever,

headach~, chills, nausea, facial paralysis~ or pain in muscles. and joints. If

Lyme disease is suspected, call your doctor immediately. Early antibiotic

treatment can avoid later, more, serious complications. Not all patients develop

the rash, however, and many do not recall a tick bite.

In most animals, the rash apparently does not occur. Lameness, loss of

appetite, fever, and lethargy may. be the first indications. As in people,

animals usually respond to prompt antibiotic therapy.

Tick identification. If' you find ticks you would like to have ide~tified,

send them in a small vial of alcohol, along with information including the name

and age if from a person,kind of animal or other source, the location acquired,

and the date found to one of these two ~aboratorfes:

I,
I
I

Research in Maine.
further than 20 miles
follow any expansion of
may limit the spread of

Up to this time, very fe~ deer ticks have been found

from, coastal Maine. Research continuing this year will

this range and seek to determine if ecologic variables

Lyme disease.

I
I

Maine Lyme Disease Project
Maine ~edical Center
Research Department
22 Bramhall Street
Portland; ME 04102

Insect and Disease Laboratory
(Maine Forest Service)
50 Hospital Street .
Augusta,ME 04330

I produced by the Maine Lyme Disease Task Force.
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Lyme Disease Policy

Lyme disease is caused by a cork-screw shaped bacteria. The
primary animal reservoirs for this organism are the white-tailed
deer and the white~footed mouse. The most common vector of the
disease is the deer tick. It is when people are bitten by the
infected tick that human disease occurs.

While sporadic cases have been reported in many states, the disease
does tend to occur largely in specific geographic areas. There are
three such areas in the USA, 1. Wooded coastal portions of New York
and New England; 2. Wisconsin and Minnesota; 3. Wooded and coastal
areas of North~rn California and Southwestern Oregon.

The signs and SYmptoms of acute· Lyme disease are as follows:

History of a tick bite (recalled in 20% of cases)

Rash
a) Beginning at the point of the bite .and becoming an

expanding red ring which may exceed 6 inches in diameter.

b) Burning sensation rather than an itching.

c) Subsequent rings may appear inside the original ring.

d) Appears 3 days to 3 weeks after the bite.

Flu-like symptoms lasting 3 - 5 days (common symptoms)

a) Fever 100 - 103 degrees Fahrenheit

b) Headache

c) Sore throat

d) Nausea and vomiting

e) Backache

If the acute symptoms 9Q untreated more severe sYmptoms develop
days to months later. The more concerning of these symptoms are:

Nervous System

Bell's Palsy - facial muscles droop

Pain and weakness - ~sually shoulder and upper arms

Brain.-
Poor concentration
Depression

.Seizures
Temporary paralysis resembling Guillian-Barre disease

A-5-5
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Heart -
Slowing of heart rate
Irregular heart beat
Shortness of breath
Chest pain

Joints ~ one or several (usually ,within 6 months)
Inflamed and painful

Pregnancy - can'lead to injury or death of the fetus.

The only positive proof of disease is culturing the bacteria from
the tissue in the vicinity of the bite. Many of the reported cases
have not been proven, but have been' diagnosed based upon the
symptoms (the epidemiological criteria).

The disease is effectively treated with antibiotics. While
tetracyclines are the drugs of choice, penicillin and erythromycin
are also effective. The more serious symptoms do not occur if
treatment has been instituted and followed.

Lyme disease titer testing has become, commercially available and
popularized in the last 18 months. Regrettably" this testing' is
not perfected and is not standardized. The procedure is high in
sensitivity, but lacks specificity. As a result, the incidence of
false positives is extremely high. There are many cross reactions
of the test with other bacteria. And in addition, other states of
physiologic disturbance will regularly test positive for Lyme
disease in unexposed persons. Because of these scientific factors,
the Center for Disease Control (CDC - Lyme Disease Division, Fort
Carson Colo.rado) does not recommend this procedure for general
patient screening. In addition, the current testing method is very
elaborate and thus very costly ($70 -$90/specimen).

The CDC's recommendation is that Lyme titer should be reserved for
patients whose symptoms suggest Lyme disease. In that· circumstance
an acute serum should be collected and three weeks later a
convalescent serum should be collected. Because of variability in
the testing, both samples should be done together at the laboratory,
in the same batch of specimens.

EMR hasreview.ed the medical data and the position of the CDC. The
policy of, EMR is that. routine or screening test for Lyme disease is
inappropriate medically, and will ultimately be deleterious to our
clients and their employees.

EMR recommends the first line of defense against 'this disease
should be impervious clothing and the use of approved insect
repellents. Beyond this, every employee potentially exposed should
be made aware of the importance of examining the skin for evidence
of the tick;, Any tick found· should be removed and kept in a
plastic container or jar (identification of the type of tick may be
important in diagnosis).

A-5-6
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Lastly, but by no means least, every employee should be made aware
of the symptoms and urged to seek medical attention if . these
symptoms manifest themselves. Lyme disease titer should only be.
used'when symptoms suggest disease and then testing should be done
as recommended by the CDC.

Prophylactic use of antibiotics is to be condemned.

A-5-7
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What Is It?

How common Is It, and where Is It found?

BRUSH OFF andIor REMOIIE TICK PROTECTlIIE CLOtHING
BEFORE ENTERING NlIPOXlR ENVIRONMENT. Thispl-.IS
ticks trom gelling ln10 ·at.. ...... ycu would IlOI eaped
to have to use pnllectlve meaaurec.

USE TICK REPEllENTS. The lTlOlIl'iiCOlii'''oded repellents
contain eillier dletllyt toluamide (&laO Icnown • Oeetl or
permelllrin. \I is lurthllf _ded that. thne
repellent. be lIllPi*l to dolhlng raIhet tIIan to IIldn.
Commercial products thal contain ONe Include 'Oeep
WOOd. CllI" and a number at olhllfL Permelhrin is
contained in a prodUCl.calIed "Permailone rock Repelklnr
tllal is frequently available in han1wUe. lawn & ganl".
and soorts Slore&.

Stage 3

The main sy~om of Lyme disease In llIia stage is
artllrllis wllicll may appear as 10"9 as two years atte<
tile rasn. Lyme anllrrtls IIu altecled more tllan SO
percent of Ille patients of tile dis8a&e. In gene<aI. rt is
tile lVge joints tllal are involved and could Include the
knees. snoulders. elbows. ankles. and wrists. In LYme
artllrltis. :lIe joints become swollen. red and hot while
any tnOYement causes pain. The inrtlal altack of Lyme
arthritis may only last a _k. but suell anactcs 1la1l9

generally been recurrent in nature.

In addrtion 10 tile arthrrtls. a small number of patients
lIave also exhibited additional neurolo9lcal sy~toms
tllal indude 10ss 01 memory. mood swings and dilficulty
willi concentration.

FREOJENT INSPECTION FOR AND REMOVAL CF TO<S. 0
a tick is on the tlosl. ~ may tales up 10 a day to aIIadl and
feed. carly rermval redtlC8S the potential for tile trans
mission 01 the bacteria.

The second thing that can be done is tr9atment of those suspected of
having been infected with the Lyma diSOOSQ 'causing bactlKia

AJ. all tllnte stages. Lyme ciIsease ItalI been succasslulty
treated IlIrougll tile use 01 broad spectrum antibiolics.
Early treatment has reduced tile potential for. tile
deYelOQment 01 neurological. canlla<: or arthritic c0mp

lications commonly encountered in tile latar Slagllll.
Even wnen lell untreated untU the later slages. antI-
biotic !reatment 01 Lyme disease lias slW proven 10 be
e"&ClIVe. however. lIospitalizalion may be required for
intravenous adminlslration 01 tile antibiotic ratller tIIan
tllrougn oral aclminiSlratlon.

USE CF ctOTHIfoG THAT IS LGfT ca.ORED AND.'T1GHT FITTlNG
AT THE ANKlES AND WRISTS. The color inpcovea the ctIance
tit&! a :ick will be seen before it has an opportunity to attach.
whi18 the t!glrt cuffs maIce _ more difficult for tile tick to
_ell a point at akin contact.

The first thing that should be done is prQYerttion, and th8re are
'a number of tllings that.can be done to minirnze tho polllntiaJ .
for exposure to the tick borne bocteria. The piQYQl"Itive massures
include:' .

. What can be done about Lyme disease?

Wisconsin

Minnesota

Rhoda Island

Massachusettsea;mecticut

Swge 2

Symploms 01 the second llaQe 01 Lyme disease generaDy
OCcur wIlhln tile next .....era! _ks and may Include
n_roIoglcal and canlla<: symptom..

Neurological invo~lII appear to occur In about 15
percent 01 the paI'-'" and consist of such tlllnga as
inllarnrna%lon 01 til. brain and rt. membran-. inflam
mation 01 n..... 100111. and possibly facial paratyala.
The neurological sy~tome lIave been reported to last
_31 months and then In most cues spontaneously
dlaappeat.

Cardia<: symptOms have been reported In about 8 per
cent 01 the reported ca.- and llave Included dlZZlness.
sIIort_ of breatll and Irr"9Ular lleart bealS. The
cardiac sy""toms llave also reportedly disappeared aI1er
several _ks.

In spits of that. infectQd ticks have been found in 32 of the 50 statss,
mainly in woodland type environments.

'The medical profession has divided Lyme disease into three clinical
stages.

Swge

Wlllllti 30 daya of becoming Infected. i1Dout SO percent of tile
pal18nta develop a dIaracletisllc bright red 'bull'a flY." sIdn
raaII. The ruh Ia usually C8ltlllfed aI tile point cit bll8 and may
apand. In aiztI to~~ and 201nell.. 1n diameter. The
raaII is generally found on til. tII!ghs. In til. glllin or underarm .
areu. OtIIer symptoms In tIlla Slag. include lallgue, 1Iaadac:he.
sIIlf neck, rroade adI.. and pains along with a general malaise.
In t'- _ wh.. til. c:ltataCIertallc llkIn raah does IlOI deYeIop.
physlcian. have lIad greater dllllcultiea In correcIly diagnosing
til. dIuue.

Lyme disease has been reported world wide and as of June 1988.
5000 cases had boon reported in the U.S. It is felt by the medical
profession that the number is grossly under reported becauSQ of
the difficulty in diagnosis and the fact that not all statss require the
reporting of the disease to public health officials.

More than 90 percent of the 5000 reported cases have beGn in only
seven statss. inclUding:

Lyme disease is a' bectlKiai inf9ction sprood by the bite 01 a tick.
In the Eastern U.S.• it is most commonly spread by the Deer tick.
while in the Western U.S. it is carried by the Black Legged tick..
A characteristic "boWs &ye" skin rash usually occurs at the bite;
subsequently the hoort. nervous system andjoints may become affected.

What are the symptoms of Lyme disease?
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A.l HEAT STRESS

A.I.l Identification and Treatment

A.I.I.l Heat Exhaustion.

A.l.I.2 Heat Stroke.

7462-01

A-6-1

ABB Environmental Services, Inc.

First Aid. Immediately remove the victim to the CRZ in a shady or cool area with
good air circulation. Remove all protective outer wear. Call a physician. Treat the
victim for shock (i.e., have the victim lie doWn, raise the feet 6 to 12 inches,. and
maintain body temperature but loosen all clothing). If the victim is conscious, it may
be helpful to give sips of water. Transport the victim to a medical facility.

Due to the increase in ambient air temperatures and the effects of protective outer
weardecreasing body ventilation, there is increas~d potential for injury, specifically
heat casualties. Site personnel will be instructed in the identification of a heat stress
victim, the first-aid treatment procedures for the Victim, and the prevention of heat
stress casualties.

APPENDIX A-6

Symptoms. Heat exhaustion usually begins with muscular weakness, dizziness,
nausea, and a staggering gait. Vomiting is frequent. The bowels may move
involuntarily. The victim is very pale, the skin is clammy, and he or she may perspire
profusely. The pulse is weak and fast; breathing is shallow. The victim may faint
unless he or she lies down. This may pass; however, sometimes it persists and, while
heat exhaustion is generally not considered life threatening, death could occur.

Symptoms. This is the most serious of heat casualties because the body excessively
overheats. Body temperatures often are between 107 and 110°F. The victim will
have a red face and will not be sweating. First there is often pain in the head,
dizziness, nausea, oppression, and dryness of the skin and mouth. Unconsciousness
follows quickly and death is imminent if exposure continues. The attack will usually
occur suddenly. Heat stroke is always serious.

First Aid. Immediately evacuate the victim to acool and shady area in the CRZ.
Remove all protective outer wear and all personal clothing. Lay the. victim on his
or her back with the head and shoulders slightly elevated. It is imperative that the
body temperature .be lowered immediately. This can be accomplished by applying
cold wet towels or ice bags to the head and groin. Sponge off the bare skin with cool

W0069436APPA
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APPENDIX A-6

A.1.2 Prevention of Heat Stress
I

During warm weather, a work schedule will be established that allows most work to
be conducted during the morning hours, before ambient air temperature levels reach
highs. '

water or rubbing alcohol, if available, or even place the victim in a tub of cool water. .
The main objective is to cool without chilling. Do not give stimulants. Transport the
victim to a medical facility as soon as possible.

7462-01

V4 hour
V2 hour
1 hour
11/2 hours

Maximum Time
Between Cool Down Breaks

A-6-2

ASS Environmental Services, Inc.

Above 90°F,
85° to 90°F
80° to 85°F
70° to 80°F

Ambient Temperatures

W0069436APPA

Monitoring of personnel wearing impervious clothing should commence when the
ambient temperature reaches 70°F, with increased frequency if ambient temperature'
increases or as slow recovery rates are indicated. When temperatures exceed 85 OF,
workers should be monitored for heat stress after every work period. 'As a screening
mechanism of the body's recuperative ability to excess heat, one or more of the .
following techniques sbould be used.

A work/rest schedule will be implemented for personnel required to wear Level B
or C protection (Le., an impervious outer garment) with sufficient time allowed for
personnel to "cool down" (this may require working in shifts). Two hours is the
maximum time between breaks at Level B ,or C, regardless of temperature. At
elevated temperatures, breaks should be scheduled as follows:

.A.I.3 Heat Stress Monitoring

One of the major causes of heat casualties is the depletion of body fluids and salts
. through sweating. Fluids should be maintained in the Support Zone. Salts can be
replaced by either a 0.1 percent salt solution, more heavily salted foods, or

.commercial mixes such as Gatorade. The commercial mixes are advised for
personnel on low-sodium diets.
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A.2 COLD STRESS

APPENDIX A-6

3. Maintain good hygienic sta,ndards by changing clothes frequently, showering'
daily, and allowing clothing to dry during rest periods. Persons who notice
skin problems should immediately consult medical personnel.

Snow and ice increase the risks to personnel and operations through' reduced
visibility, increased .potential for falling injuries, reduced on-site mobility, and the
increased time required to access the. site (or off-site support services).

7462-01
A-6-3
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2. Measure oral body temperature with a clinical thermometer, as early as
possible in the resting period. At the beginning of the rest period, oral
temperature (OT) should not exceed 99°F. If OT exceeds 99°F, the next
work period should be shortened by 10 minutes (or 33 percent), with the
length of the rest period staying the same. If the OT again exceeds 99°F at
the beginning of the next period, the following work cycle should be further
shortened by 33 percent. OT should also be. measured at the end of the rest

. period to ensure that it has dropped below 99°F.

1. Measure the heart rate (RR) for 30 seconds, by radial pulse, as early in the
resting period as possible. At the beginning of the rest period, the HR should
not exceed 110 beats per minute~ If the HR is higher, the next work period
should be shortened by 10 minutes (or 33 percent), with the length of the rest'
period staying the same. If the pulse rate is still above 110 beats per minute
at the beginning of the next· rest period, the followfug work cycle should again
be shortened by 33 percent.

W0069436APPA

Cold weather may often cause problems for personnel working outside, even at
temperatures above freezing. .As temperatures drop below freezing, the potential for
cold weather injuries increases dramatically, as does the potential for equipment
failure. Because of the considerable danger to personnel, outdoor work should be
suspended if the ambient temperature drops below O°F (-18°C) or if the windchill
factor drops below -29°P (-34°C). These levels represent guidelines that should be
used as an action level tinless the HSO determines and documents otherwise.
Table A-2, which shows equivalent temperatures (i.e., windchill) for a range of
ambient conditions, should also be referred. to.
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A.2.1 Local Cold Injuries

Symptoms. . Symptoms for each of the three stages of frostbite are described as
follows.

In view of these factors, it is critical that the HSO establish site-specific safety and
operating protocols, and that all on-site personnel be made aware of the risks.

7462-01

A-6-4

ASS Environmental Services, Inc.

A.2.1.1 Chilblains. Chilblains is a chronic conditionaffecti~g the skin and
peripheral capillary circulation, resulting from prolonged exposure of the bare skin,
primarily in the extremities, to temperatures at or below 60°F. The best method of
preventing and treating chilblains is to cover and protect the 'skin, thereby avoiding
prolonged exposure to the cold.

• Frostnip. Skin first turns red and then later becomes pale or waxy
white. There may be tingling, stinging, aching, an uncomfortable
sensation of coldness or numbness, or no noticeable symptoms.

Local cold injuries .affect specific areas of the body (e.g., fingers, 'ears, or toes),
including the more commonly recognized injuries described in the fonowing
subsections.

W0069436APPA

A.2.1.2 Frostbite. Frostbite is freezing of. the hands, feet, ears, and exposed parts of
the face as a result of exposure to very low temperatures. Frostbite occurs when ke
'crystals form in the fluid in cells of the skin and tissue. As long as blood circulation
remains good, frostbite will not occur. . .

. There are three stages of frostbite: incipient frostbite (frostnip); superficial frostbite,
and deep frostbite. The classification depends on severity and can range from
incipient frostbite (frostnip), which affects the skin; to superficial frostbite, which
involves the skin and the tissues' immediately beneath it; to deep frostbite, whkh is
much more serious with damage that may affect deeper tissue and even bone.
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- - - - - - - - - - - - - - - - .- - -
EBTIHATED
WIND SPEED

COOLING POWER OF WIND Oli EXPOSED FJ.ESII E~PRESSEn

AS AN EQUIVALENT TEHPERATURE (UNUER CAr.H CONDITIONS)

ACTUAL TEHPERATURE READING (OF)
50 40 30 20 10 0 . -I.!L -2Q. -30 -40 -50 -60

t
0'\
I

VI

(in moh) EOUIVALENT CHILL l'EHPERAl'UHE (OF

clilm 50 40 30 20 10 0 -10 -20 -30 -40 -50 -60

5 48 37 27 16 6 -5 -15 -26 . -36 -47 -57 -68

10 40 28 16 4 -9 -24 I -33 -46 -58 -70 I -83 -95

15 36 22 9 -5 -18 I -32 -45 -58 -72 I -85 -99 -112
20 32 18 4 -10 -25 -39 -53 -67 I -82 -96 -110 -121
25 30 16 0 -15 -29 -44 -59 -74 -88 -104 -118 -133

30 28 13 -2 -18 -33 -48 -63 -79 -94 -109. -125 -140

35 27 11 -4 -20 -35 -51 -67 -82 -98 - 113 -129 -145
'40 26 10 -6 -21 -37 -53 -69 -85 -100 -116 -132 . -148

LITTLE DANGER INCREASING DANGER GREAT DANGER
(Wind speed. sre.ter In <hour with dry ekin. Danger;from freezing of Flesh mllY freeze within

than 40 mph h.ve ~ittle H.ximum denger of exposed flesh within 1 30 seconds.

additional·effect.) false eenee of security. minute:

Trenchfoot and inunersion foot may occur at any point on this chart.

Sourcel Developed by U.B. Army Resesrch Institute of Environmental Hedicine, Natick, Haaaach~setts.
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DO NOT attempt to thaw the affected parts by exercising them or heating them in
front of an open fire, heat lamp, radiator, or stove. The person could receive a heat
injury as a result of sensation loss.

• Deep Frostbite. The tissue is pale, cold, and solid with possible
.blisters and swelling. The hands and feet are especially susceptible to
deep frostbite.

• Superficial Frostbite. The skin turns white or gray-white and is waxy
in appearance. It is firm to touch (i.e., does not move easily) and the
tissue beneath the skin is soft and resilient. There is a lack of
sensation in the area.

7462-01
A-6-6 .
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Emergency Treatment of Frostbite. Frostnip is easily treated iIi the field by the
application of body heat, which should be applied before the affected area becomes
numb. H frostnip affects your fingers and hands, place them against the skin of your
chest or in your armpits. To warm your face, hold a mitten or scarf over the lower
part of your face and breathe into it. Thaw frozen spots immediately. Do not rub
affected areas.

Superficial frostbite usually responds to the application of body heat, as described
previously. If the skin does not respond to body heat or if it resembles the early
stages' of deep frostbite, follow the emergency treatments listed in the following
paragraphs, DO NOT rub affected areas.

DO NOT use snow to thaw frostbite. DO NOT rub, massage, or use pressure on the
affected areas. Keep the frostbitten parts elevated if possible. Watch to see if CPR
is necessary. Give the victim warm drinks such as tea, coffee, or soup. DO NOT
GIVE ALCOHOLIC BEVERAGES. .Have the victim exercise fingers or toes as

For deep frostbite, if possible, the injured person should be taken to a heated shelter
to avoid further frostbite. If it can be done without the danger of further frostbite,
remove all constricting items (e.g., boots, gloves, and socks) from the injured area.
RAPID REWARMING WILL MINIMIZE TISSUE LOSS. If possible, warm the
extremities in a carefully controlled water bath (104 to 106°F) until tips of the fingers
or toes turn pink and feeling is restored. H a water bath is not available, either apply
wet packs (100 to 112°F) to the person's body, or gently wrap frostbitten area in
blankets or some other warm material.
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Medical Treatment of Frostbite.

• Wear enough clothing tQ protect against the cold and wind.

• Frostnip. Usually does not require medical care.

7462-01
A-6-7

ABB Environmental Services, Inc.

• Wear· warm-gloves and boots.

• Pull a scarf or jacket flap over the· lower part of the face or pull a
hood tightly around the face~

• Deep Frostbite. EARLY MEDICAL 1REATMENT IS URGENT!
Transport the victim to medical care facilities at once;

• Crew members should watch each other closely, especially the face, for
signs of frostbite.

• Occasionally exercise ·the face, fingers, and toes to keep them warm
and to detect any areas that may have become numb.

• Superficial Frostbite. Blisters may require medical care.

soon as possible, but only after they are warmed. DO NOT allow a person with
frostbitten feet to walk; walking may cause additional damage.

Prevention of Frostbite. It is far easier to prevent or stop frostbite in earlier stages
than to thaw and take care of badly frozen flesh. To protect the body against
frostbite; the following precautions should be taken:

Symptoms. In the early stages,the feet and toes are pale, cold, numb, and stiff, and
walking is difficult. If preventive action is not taken, the feet will swell and ache; in
extreme cases, this may result in irreversible damage to the tissues of the foot or leg.

W0069436APPA

.A.2.1.3 ImrnersionFoot. Immersion foot (formerly called trenchfoot) is a cold injury
resulting from prolonged exposure to near-freezing temperatures when standing or
walking on wet· or swampy ground.
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A.2.2 Systemic Cold Injuries

Hypothermia is caused by exposure to cold, and is aggravated by moisture, cold
winds, fatigue, hunger, inadequate clothing or shelter, and excessive perspiration from.
strenuous exercise followed by too rapid cooling.

Emergency Treatment of Immersion Foot. Handle feet very gently. DO NOT rub
or massage. If necessary, clean. feet carefully with soap and warm water, then dry,
elevate, and expose to 'warm but not hot air.

7462-01

ABB Environmental Services, Inc.

Systemic injuries are those that affect the' entire body system. Severe body cooling,
knoWn as systemic hypothermia, can occur' at temperatures well above freezing.
Hypothermia, which can be fatal, is the progressive lowering of body temperature
accompanied by rapid, progressive mental and physical collapse. A large percentage
of wilderness deaths are the result of hypothermia.

Hypothermia often occurs between temperatures of 30 to 50°F, which most people
believe are not dangerous. Crew. members should be alert for symptoms of
hypothermia, especially when temperatures are dropping rapidly or when.they must
work in rain, snow, or ice.

Prevention of Immersion Foot. Because the early stages of immersion foot are not
painful, crew members must be constantly on the alert and check feet often when
working in cold, wet conditions. Keep feet dry by wearing waterproof footgear and
changing socks frequently because perspiration, trapped inside waterproof boots or
heavy footgear, can.contribute to immersion foot symptoms. Avoid standing in wet
areas. If feet get wet, dry them as soon as possible, warm them with your hands,
then use foot powder, and change to dry socks. If you cannot change wet boots and
socks, exercise your feet frequently by wriggling your, toes and moving your ankles'.
Never wear tight boots. .

Hypothermia may occur on land or following submersion in even moderately cold
water (i.e., 65°F or lower). On land, hypothermia may take a full day.or more of
exposure to develop; however, if the conditions are extremely severe, death may
occur within a few hours of initial symptoms.

In cold water, death may seem to be from drowning; in reality, it is usually the result
of hypothermia. In water, skin and nearby tissues chill very fast; in 10 to 15 minutes,
the temperature of the heart and brain may drop. When the core (i.e., internal body)

.W0069436APPA
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temperature reaches 90°F, unconsciousness may occur; when body temperature drops
to 80°F, heart failure is possible.
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Above 95°

Below 86°F

Below 80°F
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Unconscious; diminished respiration.

Person is conscious but disoriented and .
apathetic. Shivering is present but
diminishes as temperature drops. Below
92 OF, respiratory rate gradually diminishes
and pupils being to dilate.

Person is conscious; alert with increased
respiration. Shivering may become
uncontrollable as core temperature nears
95°F.

Barely detectable or nondetectable
respiration. .

Person is semiconscious. Shivering is
replaced by muscular rigidity. Pupils are
fully dilat~d at about 86°F.

A.2.2.2 Emergency Treatment of Hypothennia. Move hypothermia' victim to shelter
and warmth as rapidly as possible. In very mild cases, dry clothing and shelter may
be all that is needed. Gently remove all of the victim's wet clothing (so energy is not
expended by warming and drying wet clothing) and replace' it with a dry. set. Give
the person something warm to drink. DO NOT GIVE ALCOHOllCBEVERAGES.

W0069436APPA

A.2.2.1 Symptoms. In the early stages of hypothermia, the body begins to lose heat
faster than it can be produced, making an effort to stay warm by shivering. When
the body can no longer generate enough heat to overcome heat loss and the energy
reserves of the body become exhausted, body temperature begins to drop. This
affects the ability of the brain to make judgments and also results in loss of muscular
control. As the body temperature drops, hypothermia symptoms become increasingly

. severe, as shown in the following table:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I'

I
I
I
I



"APPENDIX A~6

If it is not possible to give the person a warm bath, use one of the following
ALTERNATE METHODS:

Continue treatment once the victim has stabilized. Give warm liquids and nourishing
food if the person is conscious. Check the person for symptoms of frostbite and if 
necessary, give treatment.

A.2.2.3 Medical Care for Hypothermia. HYPOTHERMIA IS A SEVERE
EMERGENCY. GET MEDICAL TREATMENT AS SOON AS POSSIBLE. Even
persons with mild hypothermia should see a doctor.

7462-01
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• Wrap warm moist towels (or other fabric) around the victim's head,
neck, sides, and groin. As the packs cool, rewarm" them by adding
warm water (approximately 105OF). Check the temperature of the
water with your elbow or the inside of your arm; it should be warm but
not hot. "

DO NOT wrap a hypothermia victim in a blanket without an auxiliary source of heat
unless it is to protect against any further heat loss before treatment can begin, or you"
need to go for help and there is no other alternative.

• If you are at" a remote outdoor location and cannot use the other"
method, make a "human sandwich" by placing the unclothed victim in
a sleeping bag (or between blankets) with two other undressed persons
to provide body-to-body heat transfer. THIS WILL SAVE LIVES.

- Additional sleeping bags or blankets can be placed over and under the
victim.

ALLOTIffiR HYPOTHERMIA CASES SHOULD BE CONSIDERED MEDICAL
EMERGENCIES. PROVIDE EXTERNAL HEAT IN "ANY WAY POSSIBLE! A
warm bath (with the water kept between 105° and llO°F) is the most effective way
of warming a victim of hypothermia. NEVER put an UNCONSCIOUS VICTIM in
a bathtub.

W0069436APPA

Handle the patient gently and do not allow him or her to walk. Exertion can
circulate cold stagnant blood from extremities to the central body and cause
"after-drop," in which the patient's core temperature drops below the level that will
sustain life. ALCOHOL CONTRIBUTES TO AFTER-DROP.
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A.2.4 .General Winter Operations

In extreme cold conditions, add the following safety items:

A.2.3 Safety/First Aid Equipment

7462-01
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Cold weather conditions can severely affect winter operations. The. Site Manager
and HSO must plan work schedules and project tasks accordingly.

• electric blanket (if an electrical source is available)
• portable emergency generator (with fuel, oil, and cords)
• space heater and fuel

In view of the causes, results, and appropriate treatment of cold weather injuries
discussed previously, as a minimum, the following safety equipment should be
included during cold weather operations:

A.2.2.4 Prevention of Hypothennia. In cold weather, never go into the field without
wearing adequate clothing. Take a complete change of warm clothes and one or two
extra pairs of socks (in plastic bags). Wear or carry a windproof, water-resistant
outer jacket and, in rain or snow, wear adequate raingear.

Avoid accidental immersion in water. Practice boat safety and learn· cold water
survival techniques. If you fall into water and you are not very dose to shore, remain
quiet. Keep your head out of water, climb onto the boat, or hold or climb onto any
other object that will support you and keep you up out of the water.

Stay dry. If your clothing becomes wet from perspiration, rain, snow, or immersion
in water, change it as soon as possible. If you start to shiver in a prolonged or
violent way, seek shelter at once. Shivering may produce heat but it also uses up
energy. Violent shivering may be an early sign of hypothermia. .

• extra clothing for all personnel
• blankets and/or sleeping bag
• high-energy food and drinking water supply
• toboggan
• tow ropes

W0069436APPA
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APPENDIX A-6

• Are the areas in which you Will work sheltered or open to the wind?

• Are there ways to minimize the length of time that crew members will
have to work outdoors in the cold?

• What are the typical wind and weather conditions for the period in
which you will be working?

7462-01
A-6-12

ABB Environmental Services, Inc.

W0069436APPA

A.2.4.3 Site Access. Snow and ice could make travel on site access roads impossible,
or treacherous at best. Personnel should not be allowed to work on-site if conditions
could severely hamper the arrival or departure of emergency vehicles. If the route
to off-site medical facilities is blocked by snow or ice, an otherwise minor injury
could' result in a major medical emergency. If conditions warrant, the following
provisions should be made: .

Because winter days are short, scheduling should allow time for taking care of
equipment and supplies before nightfall. Once it becomes dark, it is more difficult
to gauge terrain, and temperatures are likely to drop..

A.2.4.2 Scheduling. Wherever possible, try to schedule work during the least severe
weather. Rotate crew members to keep cold exposures short and allow sufficient
time for frequent warming breaks. Remember that workers in heavy clothing often
need more time to complete the tasks and may become fatigued more easily. Be
aware that" operations may have to be discontinued if winds increase or. the
temperature drops.

• Is there a place nearby for periodic warming breaks? Can you obtain
or heat warm"food and beverages there? Is there a source of drinking
water?"

• If you use a vehicle for a warming area or will use a heater in a closed
room, how can you ensure" there is adequate ventilation to prevent
carbon monoxide poisoning?

A.2.4.1 Preliminary Assessment. If you will be working outdoors in cold weather,
assess the local weather conditions through the news media (i.e., radio, television,
and newspapers) to deterinine whether work should progress and/or the amount of
preparation needed. Carefully consider questions such as the following:
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APPENDIX A-6

• snow removaljplowingservices for site access roads

The HSO is responsible foideciding when weather conditions make site access
unsafe, thereby requiring work to stop until conditions improve.

• sleeping" bags, blankets, a food supply, and water kept on-site in the
event a sudden storm requires personnel to remain overnight

7462-01
A-6-13 "

ABB Environmental Services, Inc.

W0069436APPA

A.2.4.4 Equipment and Supplies. Obtain equipment and supplies that will help
prevent cold stress and will help in the treatment of cold stress disorders. Required "
equipment includes a reliable ambient temperature thermometer, a wind gauge, and
a windchill chart. If the site is potentially windy due to a lack of natural or
manmade windbreaks (e.g., trees, valleys, and structures), try to provide means of
shielding workers from the wind. If working at a remote location, carry extra food
and water because hunger and dehydration contribute to cold stress. If possible,
make provisions for hot food and beverages. Ensure that emergency communication
equipment is available and operational for crew members working in the cold, at
heights, or in remote locations.

• a dependable, four-wheel-drive vehicle available to on-site personnel
for transporting an injured person to an off-site medical facility .

Close attention must "be given to the effects of cold weather on field equipment.
Batteries can be severely affected by cold resulting in disabled radios, air monitoring
equipment, sampling pumps, and vehicles. A supply of fresh batteries, a sufficient
number of charging units, and a set of automotive jumper cables should be
maintained on-site. In addition, the"electronics in many field instruments such as PI,
LEL; and oxygen meters, as well as the chemical reactions in detector tubes (e.g.,
Draeger tubes) can also be adversely affected by the cold. The manufacturers'
literature must be consulted for minimum operating temperatures.

If at all possible, monitoring well sampling tasks should not be scheduled during cold
weather. These tasks generally require'the use of relatively delicate pumps; long,
uninsulated stretches of tubing; and significant quantities of decontamination
solutions. Unless considerable effort is expended to prevent pumps, hoses,
decontamination solutions, and sample containers from freezing, attempting" to "
sample monitoring wells in cold weather may be counter-productive. Portable"
shelters should be considered if cold weather sampling is necessary.
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APPENDIX B

SITE DESCRIPTION FROM INITIAL ASSESSMENT STUDY

OF NAVAL AIR STATION BRUNSWICK
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Table 8-5

Analysis Results -- Site 8

Only the limited metals shown were analyzed as indicator parameters. However,
this does not imply that the quality of the water is or is not in compliance
with water quality.standards. Further analysis will be required to make that
determination. The conce.ntration of iron and the pH suggest that the landfill
may be impac ting on water quality •.

I
I

I
I
I
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Parameter

Selenium

Chromium

Iron

Copper

pH

ND = None detected

Water Sample

0.1 mg/l

ND

1. 5 mg/l

ND

6.2

Sediment Sample

.1. 43 mg/kg

17.22 mg/kg

12,956 mg /kg

11.07 mg/kg

6.5

1
·1

I
I

I
I
I
I

I
I
I
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The results of the sediment analysis indicate that chromium and copper and, to
a la=ger degree, iron, .:nay be leachi ng out of the landfi 11. The re suIt s of the
sadiment analysis are not out of the range of naturally-occurring concentra
tions in soil. The stream in question is a relatively small, irregular st·ream
with normally low flow. However, during storm events the stream flow increases
substantially. Resuspension of the contaminants in the leachate may be occur
ring as the increased flow during storms may have a scouring effec t on the sed-.
iments.

8.9.4.2 Receptors. The potential exists for leachate from this site to be
transported throughout the tributary stream and ultimately into the Androscog
gin River. The river is .estuarine in this area, and as such is subject to nat
ural tidal· flus hi ng.. The potential for a small amount of leached metals to be
detected in this system is therefore unlikely. The stream itself, however,
probably contains diverse invertebrate fauna, as Well as several small fish
species typical of small streams. No obvious terrestrial or aquatic impact was

. noted at the site.

8.10 SITE 9, NEPTUNE DRIVE DISPOSAL SITE. The extent of this site is uncer
tain. There was a dumping area located under the Marine Barracks north of Nep
tune Road and a dumping area behind Building 201 south of Neptune Road. These
two sites are considered to be contiguous and constitute a single site. The
location of the site is shown on Figure 8-10.

8-20
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FIGURE 8-10

SITE 9-NEPTUNE DRIVE DISPOSAL SITE
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8.10.1 Site History. The site was reported to be in operation from 1951 to
approximately 1960. For awhile it was the main Air Station disposal area. Ac-:
cording to personnel interviews it was used before operations began at Site 1.
As discussed previously, there is a conflict in the reported starting dates for
Site 1. Another interviewee reported that Site 9 was used from 1943 to 1946
and from 1951 to 1952. It was indicated that this was the first dump area used
at the Air Station, and the practice was to use only one dump area at a time. A
1946 Air Station map shows the a rea designat ed as a d~p.

These conflicting data indicate that the site was used as the ma~n Air Station
dump for at least a short time in the early 1950's between the time the Air
Station was reopened and Site 2 was put in use. The site may have also been
used as a primary disposal area between 1955 and 1959, which would .account for

. discrepanc ies in the startup date of Site 1.

8.10.1.1 Incinerator. An incinerator was located at the present location of
B~ilding 212. The incinerator was used prior to the Air Station's closure ~n
1946. Its later use is uncertain.

8.10.2 Site Operation. During the period the incinerator was in operation
solid wastes were burned and the ash was placed in the dump. Solvents and
other 'li~ids were burned on the ground. At least some direct disposal of
solid waste took place during the 1950's.

8.10.3 Hazardous Wastes Present. The wastes at the site would include sol
vents and paint sludges, although the quantity of waste is·unknown. It has been
reported that wastes from the Metal Shop were disposed of at this site for sev
eral years.

8.10.4 Migration Potential. The site is adjacent to two small streams that
fOr::! an unnamed tributary to Merriconeag Stream. Both of these streams appear
to sustain year-round flow. A culvert that comes from under the Marine Bar- .
racks area discharges to the northern stream. Examination of the banks of the
northern stream shows heavy iron oxide staining, which is characteristic of
leachate (Figure 8-11). Leachate appeared to be entering the stream from seeps
in the stream bottom, from the bank behind Building 201, and from the culvert
from the Marine Barracks area. A stream water sample was collected from near
the bank on the south side of the stream. The sampling location was out of
the influence of flow from the culvert.

8.10.4.1 Chemical Analysis. The results of water and sediment analysis are
shown in Table 8-6. The sampling results are inconc lusive.

8.10.4.2 Receptors. Based on the leachate seeps seen during the lAS and the
pos~t~onof the site, the primary migration pathway is to the two steams that
flow into Merriconeag Stream and HarpSwell Cove. For a discussion on the sen
sitivity of the cove see subsection 8.2.6.

8.10.4.3 Groundwater. The site has a shallow water table. Groundwater dis
charges to the two streams but it is not known if these streams are effective
ba rriers to groundwater flow. The re are no we 11 s in the vic inity of the site.

8-22
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FIGURE 8-11-
STREAM AT NEPTUNE
DRIVE DISPOSAL SITE
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Table 8-6

Analysis Results -- Site 9

Sediment Water
Parameter ·mg/kg mg/L

Selenium 0.058 0.07

. Chromium 35.96 ND

Iron 9,280 0.10

Copper 49.88 ND

pH 5.5 6.00 .

ND = None detec ted

8.11 SITE 10, HARPSWELL FUEL DEPOT. This site is a contractor-operated fuel
depot located several miles south of the Air Station on Harpswell Neck (Figure
8-12). Figure 8-13 is a view from the inland part of the depot toward Middle
Bay. The site topography is steep. The change in elevation is from 146 feet
at the west (inland) boundary to sea level at the shoreline. The storage tanks
are above-ground and are clustered near the shore. The tank area is bermed.

8.11.1 Site History. This site began operation in 1956. All of the tanks at
the depot have been certified as lead free. Tank 3 has contained unleaded fue 1
since 1975; the other tanks have .contained unleaded fuel since 1963. There
have been a number of fuel spills at various times~ and the soil is saturated
with oil. Two recovery wells have been installed (in April 1982 and June 1982)
to recover fue 1 from the subsurface. One pump is running all the time~ and ap
proximately 5 gallons of oil are recovered per day. The oil is collected in
drums and removed by a contractor. A french drain system has been installed
that carries runoff to the oil/water separator system.

8.11.2 Site Operation. Between 1956 and 1963 all of the tanks held leaded
fuel. During this period when the tanks were c leaned the mainho les we re op
ened near the bottom of the tanks and the scale was discharged near the tank
inside the berm. The scale was buried 'in place. '

8.11. 3 Hazardous Wastes Present. The waste, of concern is the lead contained
in the tank scale that is buried inside the berms. The tanks were cleaned ap
proximate ly every 4 yea rs. Record s of exac t schedules were disposed of when
the site operation was taken over bya contractor. In the 7-year period of
leaded fuel use~ tank cleaning was conducted at least once, and possibly twice.
The quantity of lead that was discharged is unknown.

8-24
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TABLE C-1

SUMMARY OF GROUNDWATER ORGANIC AND INORGANIC ANALYSIS (1989 - 1991)

-
INTERIM RECORD OF DECISION: SITE 9

NAS BRUNSWICK

·.sAMiW~dRM~&.r}

~f3~~~~~~~;6~.iii
Vinyl Chloride 12 NO 27 NO NO NO NO NO 18 NO NA 31 NA NA NA

1,1-0ichloroethane 12 NO 12 NO 6J 5 NO 36 NO NO NA NO. NA 20 20

1,2-0ichloroethylene 6 NO 6 NO NO NO NO NO NO NO NA 79 NA NO NO

2-Butanone NO NO NO NO 68J NO 110 NO NO NO NA NO NA NA NA

Aluminum NO NO NO NO 1130 NO NO 445J NO NO NA NO NA NA NA

Calcium 18000 9700J 21100 7140 16800 18400 6650 12000 26600 18200 NA 10700 NA NA NA

Iron NO 3600J NO 3430 1950 NO 3700 NO NO NO NA 115 NA NA NA

Magnesium 5700 NO 5960J NO 5610 5730 NO NO 5570 NO NA NO NA NA NA

('")
Manganese 160 240J 167 207 123 155 223 336 2500 823 NA 52,5 NA NA NA

I Mercury 0,22J NO 0.23 NO NO NO NO NO NO NO NA NO NA NA NA.....
Sodium 7500 17000J 5410 14000 8040 NO 17800 36700 16100 10800 NA 35100 NA NA NA

Zinc NO NO NO NO 25.3 NO NO NO NO NO NA. NO NA NA NA

Bicarbonate NA NA NO NO NA NA . NA NA NA NA 43 74 100 NA NA

Chloride NA NA NA NA NA NA NA NA NA NA 7.3 29 24 NA NA

Sulfate NA NA NA NA NA NA NA NA NA NA 4.9 8,8 6.2 NA NA

Notes:

All concentrations in jJg/L except bicarbonate, chloride, and sulfate which are in mg/L.
Sample locations are shown in Figure 1-2.

jJg/L
mg/L
J
NO
NA

W0069436T/3

micrograms per liter
milligrams per liter
estimated concentration
not detected
not analyzed



.. -) .' ._>- - _~ ..:'~ ~ ..> '-. ,-, .. -, :- ..; ....

TABLE C-2
SUMMARY OF GROUNDWATER ORGANIC ANALYSES (1993)

INTERIM RECORD OF DECISION: SITE 9

NAS BRUNSWICK

VOCs (pg/L)

Vinyl Chloride 10 ND 8J ND 9J ND/2J ND ND ND 10J/8J ND

1,1-DCA 10 ND ND ND 2J ND ND ND ND 1J/1J ND

1,2-DCE 10 ND 1J 4J 1J ND ND ND ND ND ND

Toluene 10 1J ND ND ND ND ND· ND ND ND ND

PAHs (Total) 30J 5J 12J 1J ND/ND 1J ND 4J 3J/ND ND

PestlPCB lpg/LI ND ND .ND ND ND ND ND. ND ND ND

? SVOCs (pg/L)
N

Notes:

J
LT
DUP
MW -
VOC
SVOC
Pest!
PCB
jJg/L
ND
CRQL

*

Estimated Value .
Leachate
Duplicate Sample
Monitoring Well
Volatile Organic Compound
Semivolatile Organic Compound

Pesticides/Polychlorinated Biphenyl
micrograms per liter
not detected
Contract Required Quantitation Limit
LT-901.is a leachate water sample and not a monitoring well water sample

W0069436T/4
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TABLE C-3

SUMMARY OF GROUNDWATER INORGANIC ANALYSES (1993)

INTERIM RECORD OF DECISION: SITE 9

NAS BRUNSWICK

"N~~iH¢~N~ktijN~pij,~~,'

Aluminum 200 50-200 S 1,430 4,940 NO NO NO NO 241J NO 5,510 1,910/1,830 NO 652

Antimony 60 6 NO NO NO NO NO NO NO NO NO NO

Arsenic 10 50 R 9.4J NO NO NO NO . NO NO NO NO NO 2.8

Barium 200 2,000 1,500 64.4J NO NO NO NO NO NO 229 443/441 46.4J 17

Beryllium 5 4 NO NO NO NO NO NO NO NO NO NO

NONONONONO5

100

5

100

5

10

Cadmium

Chromium

NO NO NO 6.4 NO

2 Calcium I 5,000 I . I - I 16,700 18,400 14,100 40,300 24,100/25,700 2,140J 4,180J 33,800 51,300/51,300 22,000 18,000

I I I I 16.3 NO NO NO NO NO NO 9.9J NO/4.3J NO 6.3

Cobalt 50 7.8J NO NO I NO I NO I NO I NO I NO I NO NO 8

Copper 25 1,300 T 23.1J NO NO NO NO NO NO . NO NO NO 4

Iron 100 300S 7,190J NO 314J NO NO 360J NO 30,100J 12,000J/12,1OOJ 220J 4,430

Lead 3 15 T 20 32.8 NO NO NO NO NO NO NO NO NO 10

Magnesium 5,000 2,180J 5,520 4,310J 5,530 3,000J/2,990J 775J 709J 3,050J 4,490J/4,500J 2,290J 8,300.

Manganese 15 50 S 200 219 183 56.7 6,720 609/689 22.8 27.8 230 991/1010 14.7J 570

Mercury 0.2 2 2 NO NO NO NO NO NO NO NO NO NO 0.11

Nickel 40 100 150 NO NO NO NO NO NO NO NO NO NO

Potassium 5,000 3,040J NO 2,190J 2,460J 2,630J/2,470J NO NO 3,570J 7,430/7,430 3,920J 4,800

Selenium 5 50 10' NO NO NO NO NO NO NO NO NO NO

Silver '10 100 S 50 NO NO NO NO NO NO NO NO NO NO

Sodium 5,000 711,000 6,240 35,400 16,200 15,100/16,200 4,030J 2,550J 4,100J 27,900/27,900 58,800 52,500

W0069436T/5
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TABLE C-3
SUMMARY OF GROUNDWATER INORGANIC ANALYSES (1993)

INTERIM RECORD OF DECISION: . SITE 9
NAS' BRUNSWICK

'Nd~+~6#N~~tij~~b~IV~.......... , •..........•........ , '.••..•·,·,·.>:.·.:.:,;i<,;.;.;.· ·,.,..·····

Thallium

Vanadium

10

50

2 0.4 NO

11.0J

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

6.2J

NO

NO

NO

NO

2.1

9.2

Zinc

Cyanide

20

10

5,000 S

154

195

11.6

8.8J

NO

6.9J

NO

13.8J

NO

ND/8.1J

NO

10.4J

NO

7.9J

NO

NO

NO

NO

NO

NO

NO

105

(") Notes:
I
~

CRDL
pg/L
MW
DUP
NO
J
LT
* -
+

++
R
S
T

Contract Required Detection Limit
micrograms per liter
monitoring well
duplicate sample
not detected
estimated value
leachate
LT-901 is a leachate sample and not a monitoring well sample
According to Safe Drinking Water Act (SDWA), U.S. Environmental Protection Agency (USEPA), 1992, Fact Sheet: Drinking Water Regulations and Health Advisories. Office of Water, Washington,
D.C., December, 1992.
Maximum Exposure Guideline, as established in tlie Maine Drinking Water Rules (10-144A CMR - Chapters 231-233).
Under Review
Secondary Drinking Water Standard
Based on Treatment Technique. Value given is an action level.

Value not available

W0069436T/6
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Sediment Sump with Plug

Type of Sandpack: ' 'pOUL- J:,t-i't:YZ.~

Type of Screen: __.:..P"""fc....;c...~_~ _
Slot Size x Length: /0'" x Q. 01

4

10 of Screen: ,..Io<02~" _

10 of Surface Casing: '-1_'"'" _

Elevation of Bottom of Borehole: _~,.--:;:__
/'7"/Depth of 8ottom of 8orehole: __:....::L.""--__

, Diameterof Borehole: ,_--.-."i_:;;..}-.::;5_-:'_II-_-5._'._4-_·_

Riser Pipe 10: ;l-=""_~_,....- _
Type of Riser Pipe: __.;..p_'I'...;c,.~' _

- Elevation of Bottom of Screen: _-=-.".- ___
Depth of Bottom of Screen: 1-':;'/
Depth of Sediment Sump with Flug: ,,(//.4-

J

D-2

Site ' "51 if '9 Driller AI J-I. 8 /...r. IhI~Q

Boring No., M W - C;/" Drilling Method' _---:.1f.:....:S,:.:,.4.:.,. _

Date Installed .3 -'-1- c:; .3 Development Method J)£. I "'- P(.,f....., P

..............----- Elevation of Top of Seal: _
Depth of Top of Seal: __...:~....'~ ~

Type of Seal: dfM 6.<..<) EeN#. ClltpS.

Elevation of Top of Surface Casing: _
r-l1l------_ Stick-up of Casing Above Ground Surface: _

Elevation of Top of Riser Pipe: _
Type of Surface Seal: 4;,vc&c;rg
Type of Surface Casing: ~7"q'Z..

4-;"-~--...r-

....----- Elevation 'of Top of Sand:
':;'::'::';h Depth of Top of Sand: ---~--,;;5~~~~~,~~~~~-=

L:.::-:,:"r----I.::.::>.::I ~~;t~i~;T~:~fsO:r;~~~e_n_:__'_....;,..__
:'.::/1

.':-.-

<::::1
.; ....

'::(1

:::':::;:;'1

,':'::;:':': r-----I ;~:
.:"::;:,

.:::., ,

:.1
-' '-~if------

Project NAS B
Project No.' :r I~ -:;. -Q 1
Elevation _

Ground
Elevation

9301C2CO

I
1·-
I,

I
I
I
I
I
I
I.,
I
I
,I,
I
I,

I
I
I



I
I
I
I
I
I
I
I
'I
I
I
I
I
I
"I
'.1

I
I

r\~

W0069436APPA

REGULATORY/TRC COMMENTS ON

DRAFT DOCUMENT AND NAVY RESPONSES

ABB Environmental Services, Inc.

APPENDIX E

7462-01



Robert Lim, Remedial Project Manager
Federal Facilities Superfund Section

Should you have any questions regarding the EPA's comments,
please feel free to call me at (617) 223-5521.

The United states Environmental Protection Agency (EPA) has
reviewed the above referenced document. The EPA's comments are
found in Attachment I of this letter.

E-l
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION I

J.F. KENNEDY FEDERAL BUILDING. BOSTON, MASSACHUSETTS 02203-2211

Draft Workplan site 9 Neptune Drive Disposal site
NAS Brunswick
June 1.994

Steve Mierzykowski/USFWS
Nancy Beardsley/MEDEP
Jim Caruthers/NASB
Elizabeth Walter/ABB-ES (w/ disk)
Susan Weddle/BASCE
Carolyn LePage/Gerber, Inc.
Sam Butcher/Harpswell Community Rep.
Rene Bernier/Topsham Community Rep ..

August 3, 1994

Re:

Dear Fred:

The EPA would like to clarify that although this workplan ·does
not cover or. only briefly referenc~s additional work in the
vicinity of Site 9 (i.e., Neptune Drive reconstruction and NEX
monitoring), the Navy should ensure that any relevant additional
information be incorporated into the forthcoming investigation
report.

Sincerely,

~~.

Mr. Fred Evans
Department of the Navy
Northern Division
·Naval Facilities Engineering Command
10 Industrial Highway, Mailstop 82
Lester, PA 19113-2090

Attachment

cc.
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ATTACHMENT :I

The following are the EPA's commen~~ pertaining to the document
entitled Draft Workplan site 9 Neptune Drive Disposal site dated
June 1994.

1. Page 3-2, Figure 3-1: Either in the final workplan or the
investigation report documenting the fieldwork, the EPA
suggests that this figure should be expanded and revised to
present existing monitoring wells and sampling locations.

2. Page 3-6, !'1: This paragraph states that the new
groundwater monitoring wells will complement the wells
installed as part of the Naval Air Station investigation of
the Naval Exchange, (NEX) gas station. The relationship
between these wells needs to be expanded upon, and Figure 3
1 should show the gas station and the associated wells.

3. Page 3-8, Figure 3-2: The figure should state that either a
Bentonite Slurry Seal or a Bentonite Pellet Seal will be
used.

4. Page 3-8, Figure 3-2: Notes J and K need to be reversed.

5. Page 3-11, Section 3.2.4 Soil and Groundwater Sampling: . For
groundwater' sampling, Appendix A in the QAPP of the LTMP for
Bldg 95, Sites 1 and 3, arid the Eastern.Plume needs to be
cross-referenced. As a matter of technically, the 900
series monitoring wells at Site 9 are part of the long-term
monitoring program and the new wells are part of the
additional investigations.

6. Page 3-13, ! 1: The text states that samples will be taken
from the desired sampling depth. The text should be
expanded to explain how the depth will be determined.

\7. Page 4-1, Section 4.1: The ·listed analytical references are
incorrect and inconsistent.
a) The reference to the 3/90' eLP Sow as ILM02.0 is
incorrect and should be reference as OLM01.0. However,
several updates of this method have been released to correct.
problems with this initial version. It is recommended that
a version more recent than the 3/90 CLPSOW be utilized for
organics analysis.
b) Does the reference to the' October 1992 CLP SOW for
volatile and PCB/pesticide analysis refer to the low
concentra.tion 10/92 CLP SOW?
c) Provide method references tor analysis of soils for VOCs
or PCB/pesticides. .
d) Program summary contains incorrect references to CRQLs
and CRDLs. CRDL only applies to inorganic analyses. CRQL
only applies to organic analyses.

8. Page 4-2, Table 4-1:

E-2
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9.

a) The table does not provide CRQLs, CROLS or reporting
limits for soil samples.
b) The reference in the table.to the inorganic 3/90 CLF SOW
appears incorrect. Note that the CLP SOW methods require
reporting inorganic· results to the instrument detection
limit (IOL) not just the CROL which is listed'in Table 4-1.
The IOLs are laboratory and instrument. specific. Due to
this, IOLs cannot be readily listed in a table such as this.
The text or table should indicate whether quantitation to
the CROL only will be required or whe~her the ~esults will
be reported to the IOL. By listing the CROL only and with
no reference to the IOL, it could be assumed that results
would only be reported to the CROL. It is recommended that
results be reported down to the IOL with appropriate CLP
qualifiers indicating results below the CROL, but above the
IOL. .
c) The references to· the vinyl chloride, fuel oil, and
gasoline analysis methods donot·provide sufficient detail
since none of these methods can be considered routine as
many of the CLP SOW analyses. For non-routine analyses, it
is recommended that the workplan should provide some ge·neral
information concerning the methods. The reference. to the
vinyl chloride method as "SIM & MOD.601" appears to combine
two distinctly different methods. Low level vinyl chloride
can be detected by GC/MS in the selected ion monitoring
(SIM) ·mode and also by the GC/ELCD Method 601. However, the
methods are distinctly different with completely different·
technical and quality control requirements. The references
to "4.1.2" and "4.2.1" in relation to fuel oil and ga~oline

analysis, respectively, are not clear. Petroleum analysis
methods are not. standardized and are performed in various
ways using different instrumentation based on the goals of
·the analysis, intended use of the data, and OQO level.
Please provide complete references and additional detail of
these methods.·

Page 4-3, Section 4.2 Data Quality Objectives: The listing
of OQOs Level A and 0 do not appear to include the low level
vinyl chloride, fuel oil, or gasoline ,analyses included in
Table 4-1 since the Level 0 definition specifies "USEPA CLF
methods." Since no CLP methods are available for these
analyses, . the appropriate DQO level for these non-CLP
methods should be included in this discussion.

2
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RESPONSE TO USEPA'S COMMENTS DATED AUGUST 3, 1994

General Comment: The Navy will provide a detailed description of the site history
and relevant additional. investigations conducted near Site 9 in the investigation
report that will be prepared following the additional work at this site.

1. Figure 3-1 has been revised to include the NEX wells. The Navy is in the process
of having the NAS surveyed and the data placed onto a CADD system. Data
regarding the monitoring wells and sampling locations at Site 9 and· surrounding
areas will be included in this database. The Navy anticipates that this information
will be available for inclusion into the investigation report.

2. Figure 3-1 has been revised. to include the NEX station.

3. Figure 3-2 has been modified to state, that either a bentonite pellet or slurry seal
will be used.

4. Notes J and K have been reversed on Figure 3-2.

5. Reference to the QAPP from the LTMP for Building 95, Sites 1 and 3 and
Eastern Plume has been included in the text.

6. The Navy has received a copy of USEPA Region I Groundwater Sampling
. Procedures for Low Flow Purge and Sampling and is in the process of reviewing this

doCUment to determine its applicability to this workplan. If this procedure is
determined to be applicable to conditions at NAS Brunswick, the Navy will adopt the
guidance. Changes to the workplan will be reflected in the final document. There
is no change to the current text.

7a. The reference has been corrected.

Th. The October 1992 CLP SOW does refer to the low concentration 10/92 CLP
SOW.

7c. The method references have been provided.

7d. The CRDLs/CRQLs have been corrected.

.8a. The CRQLs/CRDLs have been added to the table.

8b. The text has been corrected.

8c. Low level vinyl chloride analysis will be conducted using a GC/MS in the selected
ion monitoring mode. The fuel oil analysis will be conducted using method MDEP
4.1.2. This information has been included in the text.

E-4
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9. The DQO's for fuel oil and vinyl cholride have been added to the text.
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JOHN R. McKERNAN. JR.
GOVERNOR

.Zl.ugust 2, 1994

Mr. Fred Evans
Project Manager, Code 1821
Department of the Navy, Northern Division
Naval Facilities Engineering Command
10 Industrial Highway, Mailstop 82
Lester, Penn. 19112-2090

RE: Draft Work Plan Site 9 Neptune Drive Disposal Site,
dated June 1994, Brunswick Naval Air Station, Brunswick,
Maine

DEAN C. MARRIOTT
COMMISSIONER

DEBRAH RICHARD
OEPUTY COMMISSIONER

I
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Dear Fred:

The Department has received arid reviewed the Draft Record of
Decision for an Interim Remedial Action at Site 9 for NAS,
Brunswick dated June 1994. The Department's comments are
provided belmv.

General Comments

1. Please be reminded that a Maine Certified Geologist (MCG)
must sign and stamp all reports and work plans that require
geologic interpretation, i.e.; placement of monitoring
wells, interpretation of analytical groundwater data,
groundwater monitor'ing I plume delineation, source
ident.ification,. etc.

Specific Comments

2. Page 1-4,5 2, last sentence: It is my understanding that
the Navy did not conduct additional field invest.igat.ic~s in
1993 to support remedial designs at Site· 9 .. The
investigations conducted in 1993 fdcused on delineating and
characterizing the ash disposal area, which included placing
monitoring wells north of Neptune Drive. Please rewrite
this sentence.

3. Page 3-4, Exploration Methods: Please include a more
complete description of the site history and provide the

.rationale for conducting the additional studies described ~n
the Work plan. A good si.te history is included on pages
A.2-1-2-3, and 2-5. .

4. Page 3-4, Exploration Methods: The Department recommends
that in addition to the proposed exploration methods, that

I AUGUSTA
STATE HOUSE STATION 17

AUGUSTA. MAINE 04333-0017

I (207) 267·7688 FAX: (207) 287·7626

OFFICE LOCATED AT' RAY BU:~C:NG. HOSPITAL STRE:7

PORTLAND

312 CANCO ROAD .
PORTLAND. ME 04103

(207) 879·6300 FAX: (207) 879~303
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the Navy collect at least two additional groundwater samples
near the landfill using a direct push method near MW-914 and
915, at discrete zones above the clay layer and below the
bottom of the existing wells. The purpose of this request
is to characterize the concentrations throughout the
saturated zone. The Department does not believe that our
comments regarding the characterization of the ash disposal
area have been adequately addressed (Navy response to
12/8/93 letter, Responses lOA, 19D, 10E.). The Department
agrees that ·the ash disposal area has been fully delineated,
but not that it has been characterized. There is still a .
lingering concern that the existing monitoring wells may not
be capturing groundwater contamination leaching from the
disposal area. This concern is not based on the suspected
presence of DKAPL in the disposal area.

5. Page 3~5, Section 3.2.1, Soil Boring(s): Three soil
borings, detailed below, must be installed; one near MW-914,
one near T-23, and one for the proposed background well
north of MW-916. .

A. The Navy stated in their responses to the Department's
December 8, 1994 comments that they will place a soil boring
at MW-914. The Navy must collect continuous split spoon
samples from this boring. Soil analyses for all. borings·
must include fuel oil in soil (~IDEP 4.1.2).

B. The boring near T-23 should be placed within 2 feet of T
23. The soil boring must collect continuous split spoon
samples from the surface to 17 feet below land surface.
Seventeen feet is the total depth of MW-916. The purpose of
this boring is to characterize all of the contaminants
present in the subsurface near T-23. ·The. proposed· sampling
interval~ill not meet this objective.

C. Since th~re will be no test pit dug near the proposed
well north of MW-916, a soil boring must be installed at.
this location. Continuous split spoon sampling must be
collected.

6. Page 3-5, Section 3.2.1, Soil Bo~ing: The Navy must
present clear Data Quality Objectives (DQOs) for the proposed
subsurface soil sampling. The DQOs must include minimum
sample recoveries required to meet the characterization
objectives. The text must present alternative technologies
for when the DQOs cannot be achieved. Previous split spoon
samples within the ash material have had poor sample
recoveries (B~911~ 912, and 9-13). B-911 recovered l.5 feet
of sample from between 5 and 17 feet bgs. B-912 recovered
4.1 feet from between 7 and 16'feet bgs. B-913 recovered
4.4 feet of sample from between 7 and 15 feet bgs, Soil
recoveries within the landfill were insufficient (41.38%)
for characterization.
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7. Page 3-5, Section 3.2.1: Petroleum products origiriating
from the NEX gas station located upgradient of Site 9 are
anticipated to be contaminants of concern north of Building
216. Laboratory testing of all samples for pecroleum
products should follow the State of Maine methods as
approved by the Health and Environmental testing Laboratory
for Chapter 691.. Copies of these methods can be provided
upon request.

8. Page 3-6, Section 3.2.2, Monitoring Well Installation:
Describe the rationale for the monitoring well locations and
the objectives for placing the wells in the proposed
locations.

9. Page 3-6, Section 3.2.2: Although not clearly stated in
the text, it is assumed that test pits are meant to replace
borings for the monitoring well location west of Building
212 and southwest of Building 216. Apparently neither test
pits nor borings are proposed for the monitoring well
location north of MW-916. As stated in comment # above, a
boring must be installed at the location north of ~w-916 ..
As for the other two proposed locations, test pits can be
substituted for continuous split spoon sampling provided
that three conditions are met. First, the monitoring well·
must be located within ·25 fee.t of the test pit. Second, the
testpits must allow for sampling and a description of the
geology to a depth equal to the maximum depth of the
proposed monitoring well. Third, because of the potenti~l

geologic variability present in a trench, for elongated
testpits and trenches, the field geologist must clearly
document lithologic changes along the trenches. The field
geologist must note the strike of lithologic units and any
contaminated zones.

10. Page 3-7, ~ 1: Include the factors to be considered in
chosing appropriate screen lengths. How will water table
wells influence dissolved phase concentrations of highly
volatile compounds?

11. Page 3-9, Section 3.2.3, Test Pitting: Describe the
rational~ for placing the test pits in the proposed
locations. Include the objectives for installing these test
pits.

12. Page 3-9, Section 3.2.3, Test Pitting: Further describe
the "dump area" and "old drain pipe" and their histories, if
known. Include an explanation as to why they are·included
as potential source areas.

13. Page 3-9,~ 2: The workplan should include specific DQOs
for the test pit excavation and sampling program. Describe
the target depths for the excavations. Describe how the

E-B
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sampling will proceed if obstructions are found. Describe
how sampling will proceed if the testpits do not a:!..low for
discrete zone sampling. Describe how the presence of
groundwater will affect sample recoveri~s and test pit
depths.

14. Page 3-12, 'J[ 2: Groundwater Samples: Field personnel
must monitor the water level during purging to make sure
screens are not de-watered.

15. Page 3-12, 'J[ 2: The workplan must include DQOs for
groundwater sampling· procedures. The workplan mus'c. include
stabilization criteria for pH, temperature, DO, tu~bidity,

specific conductance, and water. table level. The ~orkplan

must describe alternative purging techniques if the
stabilization of each param·eter is not achieved.

16. Page 3-13, 'J[ 1, third sentence: Please include the
proposed sampling depth for the groundwater samples. will
the sampler target the bottom of the well screen o~ the
water table?

17. Page 4-3, Data Quality Objectives: DQOs apply to all
aspects of the sampling program, not just to the c~emical

aspects of the laboratory analyses.

18. Page 4-3, last paragraph, first sentence: It's
picayune, but "ion" should be "on".

19. Appendices, References: The list of referencec material
must include the Department's December 8, 1993 let:er and
the Na\y's responses to that letter, dated July 19, 1994., .. .

Please call .with any questions or comments.

Sincerely, .

Nancy Beardsley
Project Manager, Federal Facilities Unit
Office of the Commissioner

pc: Robert Lim, USEPA
Jim Caruthers, NAS Brunswick
Carolyn Lepage, R.G. Gerber Inc.
Beth Walter, ABB ES
Rene Bernier, Topsham
Sam Butcher, Harpswell
Susan Weddle, Brunswick
Topsham Water District
Steven Mierzykowski, USFW
Mark Hyland, MDEP
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RESPONSE TO MEDEP COMMENTS DATED AUGUST 2, 1994

1. A Maine Certified Geologist will stamp the final workplan.

2. The sentence has been rewritten to include "..and to better characterize the' ash
landfill/dump area north of Neptune Drive."

3. A summary of the site history has been included in this section which provides the
Navy's rationale for conducting additional field investigations at this Site.

4. ' The Navy agrees to collect two groundwater samples near the landfill area. Each
sample will be collected from the zone between the bottom of the existing well (i.e.,
MW-914 and MW-915) and above the clay layer., The water samples will be
collected using a HydroPunch or similar type of device. This method uses a
conventional drill rig and therefore, will enable the Navy to collect the sample
without having to mobilize additional equipment.

5. A total of five soil borings will be installed as part ofthe additional source
investigations; three associated with monitoring wells and two test borings to
characterize subsurface conditions located near T-32 and MW-914.

5a Continuous split spoon samples will be collected from each boring and subsurface
conditions logged by a geologist. The Navy agrees to analyze all soil samples for fuel
oil using MEDEP method 4.1.2 or equivalent. Please note that soil and water
samples will not be analyzed for PCBs/pesticides. '

5b. The soil boring to be installed near T-23 will be located within two feet of this
sampling location and extend to 17 feet bgs.

5c. A soil boring will be installed at the' location north of MW-916 as part of the
installation of this new "upgradient" well. 'Continuous split spoon samples will be

, collected during the installation of this boring and subsurface conditions logged by
a geologist.

6. Additional text has been provided stating the DQOs for sample recovery.
However, the Navy expects to obtain sufficient sample for proper characterization
based on sample recoveries from ,MW-914 and MW-916 (located near T-23).

7. Soil samples will be analyzed for TCL VOCs, SVOCs and TAL inorganics using
stated USEPA methods and will be analyzed for fuel oil using MDEP method 4.1.2
or equivalent. Soil samples will not be analyzed for PCBs and pesticides.

8. The rationale and objectives for the three proposed monitoring wells have been
included in the text.

E-10
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9. Soil borings are proposed for each of the three monitoring wells. Continuous
split-spoon samples will be collected from each boring and the subsurface conditions
logged by a geologist. Test pits were not proposed to replace soil borings: The text
has been clarified.

10., The Navy proposes water table wells at the three monitoring well locations.
These will complement the NEX monitoring well network and are consistent with the'
monitoring wells installed as part of the IR Program. As stated in the text, it is
anticipated that 5 to 10 foot well screens will be used and these screens will be
placed based on PI reading and to accommodate seasonal fluctuations in the water
table. The text has been changed to clearly identify that these are water table wells.

The sampling of these wells will have the same abilityjinability to detect highly
volatile compounds as all other wells at the site (i.e., the Navy is not proposing
anything different for this work plan than was proposed and conducted as· part of
previous investigations). Please note that samples are collected only after purging
is completed and therefore, samples should reflect in-situ conditions.

11. The objectives and rationale for the test pits have been added to the text.

12. The "dump area" and "old drain pipe" have been described in more detail.

13. ,Additional text has been added clarifying the DQOs for test pitting activities.

14. Monitoring water levels during purging has been included in the text.

15. The Navy has received a copy of USEPA Region I Groundwater Sampling
, Procedures for Low Flow Purge and Sampling and is in the process of reviewing this
document to determine its applicability to this workplan. If this procedure is
determined to be applicable to conditions at NAS Brunswick, the Navy will adopt the
guidance. Changes_ to the workplan will be reflected in the final document. There
is not change to the current text.

16. Please see. response to Comment 15.

17. Comment noted. DQO's for sampling are included in the earlier portions of the '
workolan.

18. Comment noted. Spelling has been corrected.

19. The MEDEP's letter of December 8, 1993 and the Navy's response to this letter
have been included in the reference section.
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RESPONSE TO BACSE GROUP COMMENTS DATED JULY 27, 1994

1. The Navy is in the process of compiling this information and will provide a
detailed description of the site history and relevant additional investigations
conducted near Site 9 in the investigation report that will be prepared following the'
additional work at this site..

2. ABB-ES has prepared a corporate HASP. and Health 'and Safety Procedure
Manual that contains generic procedures that apply to all sites. The corporate HASP
was revised in 1990. Because these documents refer to generic procedures they are
only mentioned by reference in the workplan. The site:-specific HASP is included as
Appendix A to this workplan and will not be prepared as a stand alone document.
The site-specific HASP will be located on-site. It will be the responsibility of any
individual entering the exclusion zone to read and sign off on the site-specific HASP.
Reference to the QAPP from the LTMP for Building 95, Sites 1 and 3 and Eastern
Plume has also been included as a cross reference in Section 3 of the text.

The QAPP is available for review in the Administrative Record (Section 10 Volume
I). Because the corporate HASP is a "generic" document that does not apply to the
specific conditions at NAS Brunswick; it was not placed in the Administrative
Record. A copy can be made available for review if requested.

3. This sentence has been reworded.

4. The word "summarize" has been replaced with "outline". '.

5. The phrase "and submitted to the Navy in September of 1985" has been deleted.
ABB-ES updated its corporate HASP in 1990. The corporate HASP contains generic
information and is therefore mentioned by reference only. The site",specific HASP

. is contained as Appendix A to the workplan.

6. The "approval" of the field sampling locations will occur with concurrence of the
final workplan. Locations will be "cleared" by the NAS and DigSafe.

7. The wastes placed in the dumpsters are considered non-hazardous and as such
will be disposed of by the NAS as part of their solid waste management program.
Drill cuttings will be handled consistent with USEPA guidance "Management of
Investigation-Derived. Wastes During Site Inspections" and previous practices at NAS.
In general, the cuttings will be placed back on or into the ground in a manner that
does not worsen conditions.

8. The NAS will be responsible for notifying DigSafe.

. 9. The reference to the "fuel odors" is the Final Technical Memorandum and has
been included in the text. Additional. text has been added describing the field
screening technique and process for selecting samples for off-site ~alysis.
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Continuous split-spoon samples will be collected during the installation of each soil
boring. Sample and reference samples will be collected and head space
measurement will be collected using a PI meter to determine the sample for off-site
analysis; This has been'included in the text.

The Navy is not proposing to install a momtoring well at the soil boring near T-23.
This location is immediately adjacent to the existing, MW-916. The Navy is proposing
to place a monitoring well north of MW:..916.

10. Figure 3-1 has been revised to include the NEX wells. Additional information
regarding the purpose and objective of the monitoring wells and sampling procedures

, have been included' in the text. The proposed wells are intended to monitor the
phreatic surface. The Navy is in the process of having the NAS surveyed and the
data placed onto a CADD system. Data regarding the monitoring wells and sampling
locations at Site 9 and surrounding areas will be included in this datab3:Se. The Navy
anticipates that this information will be available for inclusion into the investigation
report.

11. The text has been clarified to state that the proposed wells are water table
monitoring wells and therefore, the screens will be placed to straddle the water table'
which is approximately 9 feet bgs. Well screens on the monitoring wells installed as
part of the IR Program were between 7 and 17 feet bgs. PI meter readings will be .
obtained and used to provide more precise screen placement, if necessary. The
material to be placed above the sandpack is clean cuttings. This is the procedure
that has been used at all the wells at NAS. The well riser has a vent hole and the

, protective casing is not air tight. This provides adequate ventilation.

12. The rationale and objectives for the test pits have been included in the text.

13. The drums will be transported to Building 45 and disposed of in accordance with
the NAS RCRA disposal requirements.

14. The text has been changed to state: "Sample material will be obtained directly
from the face of the excavation and placed in to containers for off-site analysis.". A
reference sample will be collected and used for headspace measurements. The,
sample associated with the highest PI meter reading.will be sent for off-site analysis.

15. Figure 3-1 has been 'revised to include the NEX wells.

The' Navy has received a copy of USEPA Region I Groundwater Sampling
Procedures for Low Flow Purge and Sampling and is in the process of reviewing this
document to determine its applicability to this workplan. If this procedure is

,determined to be applicable to conditions at NAS Brunswick, the Navy will adopt the
guidance. Changes to the workplan will be reflected in the final document. There
is not change to the current text.
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16. The well depth and condition of each well will be checked and recorded during
each sampling event.

17. The HSM and HSS have not been identified at this time.

18. The first portion of this sentence has been deleted.

19. Reference to 29CFR191O.120 has been included in this section.

20. A new subsection titled "Previous Investigations" has been included within
Section A.2. This subsection briefly summarizes the history of investigations at Site
9 and includes a summary of contaminants detect~d in the groundwater and soil.

21. Text has been added identifying the safety hazards associated with working
around heavy equipment and open excavations.

22.. PI meter reading that remain "steadily" above background is the action level for .
. backing off and reev3.I.uation site conditions. Reevaluation may include upgrade to

Level C personal protection or implementation of engineering controls.

23. The typographical error has been corrected and the identified sentence deleted.

24. Reference to the HNU. has been deleted. ABB-ES has been replacing HNU
meters with Thermo Environmental Models 580A and 580B. Text has been revised
to include reference to this meter.. The 1E uses both 10.0 and 11.8 eV lamps. The
lamp strength of the meters will be established based on the availability of air
monitoring equipment at the time of field sampling.

To establish background, the worker breathing zone at each sample site will be
monitored before initiating any sampling activities. The initial reading will be
considered background.

25. The Radiation Meter 4 is factory Calibrated - this is not an instrunientthat can
be calibrated in the field. Any positive results of radiation monitoring will be
included in the data report. .

26. The text in Section A 73 has been revised to be consistent with the text on page
3-10.

27. The reference to Appendix F has been deleted from the text. The directions to
the emergency medical facilities has been included in Appendix A

28. Comment noted. Many of these issues have been addressed in the response to
mc comments. All data collected as part of this workplan will be submitted for
mc review. However, it is not possible at this time to provide additional
information concerning the data presentation and/or report without having the data
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available. A schedule for the investigation report will be prepared and submitted to
the TRC.
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Attachments

Dear Fred:

. \. S .:. I) '9

"A'~·
'~ SAVE IT!.:
,~~/~
'.~e,

J -'- ,1 "1 •

REGION'

J.F. KENNEDY FEDERAL BUILDING,BOSTON, MASSACHUSETTS 02203-2211

, UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

F-l

cc. Steve Mierzykowski/USFWS
Nancy Beardsley/MEDEP
Jim Caruthers/NASB

'-Erizab'eth" walter/ABB::'ES' 'F( including guidance documents) ~
Susan Weddle/BACSE
Carolyn LePage/Gerber, Inc.
Sam Butcher/Harpswell Community Rep.
Rene Bernier/Topsham Community Rep.

The united states Environmental Protection Agency (EPA) has
reviewed the above referenced document. The EPA's comments are
found in Attachment I of this letter. Should you have any
questions regarding the EPA's comments, please feel free to call
me at (617) 223-5521.

Re: Draft Final Workplan site 9 Neptune Drive Disposal site
NAS Brunswick
september 1994

October 17, 1994

S:;.c;J;e1l'~
R~m; Remedial' Project Manager
Federal Facilities Superfund Section

Mr. Fred Evans
Department of the Navy
Northern Division
Naval Facilities Engineering Command
10 Industrial Highway, Mailstop 82
Lester, PA 19113-2090
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ATTACHMENT I

The following are the EPA's comments pertaining to the document
.entitled Draft Final Workplan site 9 Neptune Drive Disposal site
dated September 1994~

General Comments

1. The final workplan should identify the laboratory that will
be conducting the laboratory analysis.

2. As presented in the workplan for the West Runway Area, this
workplan should provide summary tables showing the
laboratory analytical program. A copy of the summary table
from the West Runway Area workplan is attached (see
attachment II).

Spec~fic Comments

3. Page 2-4,·' 2: For organic sample collection, isopropyl
alcohol should also be used prior to the last deionized
water rinse.

4. Page 3-18, , 3: a) Regarding soil sampling from the
backhoe bucket, the EPA suggests that the soil samples be
collected from the· center of the backhoe bucket to avoid
contact with the bucket.

.b) Please specify the selection procedure for determining
the "one soil sample per test pit and one soil sample from
the soil boring" which will be sent for off-site laboratory
analysis.

5. Page 3-19, , 2: If a bailer will be used for groundwater
sampling, text should identify material of support lines.
In addition, support lines must not be constructed of any
material that could cause contamination.

6. Page 3-20, , 2: As well as in the summary table, please
specify or reference in text the groundwater level
measurement procedure.

7. Page 4-9, 2nd Bullet: The workplan specifies that vinyl
chloride will be analyzed using a low level selective-ion
monitoring (SIM) method, however the EPA recommends the use
of EPA Region 1 special Analytical Services Method 524.2 and
revisions for low concentration organics (see attachment
III) .

8. Page 4-10, , 1: For your information and possible use, the
EPA is providing the Navy and ABB-ES, Inc. with a copy of
Region I Tiered organic and Inorganic Data Validation
Guidelines. This tiered approach has been recently
developed by the region.

F-2



TABLE 3-1
LABORATORY ANALYTICAL PROGRAM

WEST RUNWAY SruOY AREA
SITE INSPECTION WORK PLAN

NAS BRUNSWICK

J::--

1
:"

':-........
'""":.
':::\.

~

'-.j
I

W

...... PARAM~A :,';.'
CONTAINER PRESERVATIONMEDIA .:: METHOD REFERENCE REQUIREMENTS REQUIREMENTS HoLotNG TwE" lJMrrs

Soli/Sediment TCl VOCs Purge & Trap GC/MS 3/90 SOW, OLM 01.8 4 OZ, Glass, Teflon Cap 4°C 10 days
TCl SVOCs GC/MS. 3/90 SOW, ,OlM 01.8 4 OZ, Glass, Teflon Cap 4°C .1 (j days to Extraction,

40 days after
Extraction

TCl Pesticides/PCBs GC/ECD 3/90 SOW, OlM 01.8 4 oZ,Glass, Teflon Cap 4°C 10 days to Extraction,
40 days after
Extraction

TAL Elements AAS/PES/CVAA 3/90 SOW, revised 4 OZ, Glass, Teflon Cap 4°C 6 months (30 days fOLILM 02.1 (9/91) mercury)
TCLP VOCs Purge & Trap GC/MS USEPA Method 1311 4 OZ, Glass, Teflon Cap 4°C 14.days
TCLP SVOCs GC/MS USEPA Method 1311 4 oz. Glass, Teflon Cap 4°C 7 days to Extraction,

40 days after
Extraction

TCLP Pestlcldes/ GC/ECD USEPA Method 1311 4 oz. Glass, Teflon Cap 4°C 7 days to Extraction,HerbicIdes
40 days after
Extraction

TCLP Elements AAS/PES' USEPA Method 1311 4 OZ, Glass, Teflon Cap 4°C 6 months (28 days for
mercury)

Seep/Surface TCl VOCs Purge & Trap GC/MS* 3/90 SOW low 40 ml Vial (2), Glass 4°C, HCl 10 days (preserved)Water Detection limIt Teflon-lined Septa
(6/91)*

TCl SVOCs GC/MS 3/90 SOW, OlM 01.8 l-Ilter Amber Glass 4°C 5 days to Extraction,
40 days after
Extraction .

TCl Pesticides/PCBs GC/ECD 3/90 SOW, OlM 01.8 l-llter Amber Glass 4°C 5 days to Extract/on,
40 days after
Extraction
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. continued

TABLE 3-1
LABORATORY ANALVTICAl PROGRAM

WEST RUNWAY STUDY AREA
SITE INSPECTION WORK PLAN

NAS BRUNSWICK

t"%j
I

.J:-

CONTAINER PRESERVATION
MEDIA PARAMeTeR METHOD REFERENCE REQUIREMENTS REQUIREMENTS HowtNG TMt11 llMn

TAL Elements AAS/PES/CVAA . 3/90 SOW, revised l·llter Plastic 4°C, HN03 6 months (30 days If
ILM 02.1 (9/91) . pH<2 mercury)

Temperature (field) Thermometric USEPA Method 170.1 N/A N/A N/A

pH (field) Potentiometric USEPA Method 150.1 N/A. N/A N/A

Specific Conductivity Electronometrlc USEPA Method 120.1 N/A N/A N/A
(field)

Hardness Colorimetric USEPA Method 130.1 1-liter Glass 4°C, HN03 6 months
pH<2

Turbidity (field) Nephelometric USEPA Method 180.1 N/A N/A N/A

Not.. :

GC/MS
SOW
GC/ECD
AAS .

PES
TCl
TAL
VOC
SVOC
PCB
•
(1)
TClP
CVAA

• Gu Chromatography/Mall Spectrometry
• USEPA Contraot Laboratory Program, Statement ofWork
• Gal Chromatography/Electron Capture Detection
• Atomlo Absorption Spectroscopy

Plaama Emlaalon Spectroscopy
• Target Compound UI1

Target Analyte Uat
Volatile Organlo Compound
Semlvolatlle Organlo Compound
Polychlorinated Biphenyl
6/91 Statement of Work, ·Superfund Analytical Methods for Low-Concentration Water for Organics Analysis'; USEPA Contract Laboratory Program; USEPA, 1991.
Holding times from date of receipt by the Laboratory (NEESA 20.2-Q47B, 1988)
Toxicity Charaoterlltlc leachate Procedure

• Cold Vapor Atomic Absorption

W001934T.08019
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TABLE 3-2

SUMMARY OF PROPOSED LABORATORY ANALYTICAL PROGRAM

WEST RUNWAY STUDY AREA
SITE INSPECTION WORK PLAN

NAS BRUNSWICK

>'%j
I

VI

. ,
LABORATORY ANALYTICAL PROCEDURES

SOIL/SEDIMENT SAMPLES SEEP/SURFACE WATER SAMPLES
I

TCl TCl
, WEST RUNWAY TCl . TCl .PEST./ TAL TCl TCl PEST.j TAL

STUDY AREA VOCS SVOCs PCBs' INORGANICS TClP VOCs SVOCs PCBs INORGANICS HARDNE~S
:

Subtotal 23 23 23 23 12 7 7 7 7 2
I

Field Duplicates 3 3 3 3 2 1 1 1 1 1

Sampler Blanks 3 3 3 3 N/A 1 1 1 1 1
,

Trlp Blanks· 8 0 0 0 N/A 3 0 0 0 0

Source Water Blanks 3 3 3 3 N/A 1 1 1 1 1

MS/MSD Samples 2/2 2/2 2/2 2/2 2 2 2 2 2 2

Total 36 36 36 36 16 13
, . 12 12 12 8

No_:

VOC
Tel
TAL
SVOCs
Pest
PCBs
TCLP
MS/MSD
N/A .'
*

Volatll!' Organlo Compounds
• . USEPA Target Compound Ust

USEPA Target Analyte Ust
Semlvolatlle Organic Compounds
Pesticides
Polychlorinated biphenyls
Toxicity Characteristic Leachate Procedure
Matrix splke/malrls spike duplicate
Not applicable
Assumes up 10 three samples will be collecled each day and sent off site In one cooler to Ihe laboratory for analysis.

WOnl'l)4T.OR0I10
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RESPONSE TO U.S. ENVIRONMENTAL PROTECTION AGENCY
COMMENTS DATED OCTOBER 17, 1994

General Comments

1. The laboratory cannot be selected until the Navy first establishes funding, awards the
work to a contractor, and the analytical efforts are opened for competitive bids and
subsequently awarded. This is the same process that has been followed for all prior
IRP efforts at NAS Brunswick.

2. Summary tables for the laboratory analytical program will be generated and included
in the final version of the Work Plan.

Specific Comments

3. Page 2-4, Para. 2: The· decontamination procedure will be revised to include an
isopropyl alcohol rinse prior toa final D.L rinse.

4. Page 3-18, Para. 3: a) The text will be amended to note that at test pits dug with a
backhoe, soil samples will be collected from the center of the bucket, if they cannot
be obtained directly from the face of the excavation.

b) The sample from each test -pit or borehole selected for off-site laboratory analysis
will be the one that has the highest apparent potential for contamination. This
potential will be evaluated by PI meter readings, visual indications of contamination,
odors, and/or proximity to any debris such as cans or drums.

5. Page 3-19, Para. 2: Bailer support lines will be either Teflon-coated steel or
polypropylene. In either case, both the support line and bailer will be
decontaminated after collection of each sample.

6. Page 3-20, Para. 2: The text will be expaI:lded to specify that groundwater level
. measurements will be done with an electronic water level meter.

7. Page 4-9, 2nd Bullet: The reference to the SIM method has been changed to Method
524.2 in Table 4-1. This method will provide a detection limit for vinyl chloride of
0.17 ug/l. .

8.· Page 4-10, Para. 1: The Navy understands that the tiered approach is intended to .
save time and· money, and appreciates notification of the existence of this guidance. 
At the time of this response letter,the Navy has not- had sufficient time to complete
a review of the procedure; however, this issue will be discussed with the TRC prior
to validation of the samples to be collected under this Work Plan.
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. STATE OF MAINE

DEPARTMENT OF ENVIRONMENTAL PROTECTION'
I
I
I

JOHN R. McKERNAN, JR.
GOVERNOR

DEAN C. MARRIOTT
COMMISSIONER

DEBRAH RICHARD
DEPUTY C.OMMISSIONER

I
October 18, 1994

I
I

Mr. Fred Evans
Project Manager, Code 1821
Department of the Navy, Northern Division
Naval Facilities Engineering Command
10 Industrial Highway, Mailstop 82
Lester, Penn. 19112-2090

I
RE: Draft Final Work Plan for Site 9, Naval Air Station,
Brunswick.

I
I

Dear Fred:

The Department has received and reviewed the'Draft Final
Work Plan for Site 9, dated September 1994. The
Department's comments are provided below.

General Comments

I
I
I

1. A thorough discussion of the potential source areas
should be included at the beginning of this work plan.
Section 3 should perhaps be included at the start of the
work plan rather than in the middle. Consider including
more figures for easy reference to boring, monitoring well,
and test pit locations.

Specific Comments

2. Figure 3-1:

3. Section 3.2 ~xDloration Methods, Page 3-5, Para I,
Sentence

"Waste disposed at this location (incinerator or ash
landfill?) reportedly included solvents which were burned on
the ground, paint sludges, and possibly wastes from the
metal shop." Is there any information available to clarify
if the "location" in the previous sentence refers to the

This figure is ~ot adequate. The printing on the figure is
too small and is'very difficult to read. This figure should
includ~ but does not show Building 201, the streams, the
Flightline, and areas east of Building 215. In addition to
making this figu're readable, perhaps another figure should
be included that provides a broader perspective.

PRESQUE ISLE
1235 CENTRAL DRIVE. SKYWAY PARK

. PRESOUE ISLE. ME 04769
(207) 764·0477 FAX; (207) 764-1507

BANGOR
106 HOGAN ROAD

BANGOR. ME 04401
(207) 941·4570 FAX; (207) 941-4584

F-7
prinud on rrcycl~d papa

PORTLAND

312 CANCO ROAD
PORTLAND. ME 04103
(207) 879·6300 FAX; (207) 879·6303

AUGUSTA
STATE HOUSE STATION 17

AUGUSTA. MA'NE 04333-0017
(207) 287·7688 FAX; (207) 287·7826

. OFFICE LOCATED AT: RAy BUILOING. HOSPITAL STREET

I

I
I

I
I

I

.1



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I

incirierator or the ash land fill? Based on the Final
Technical Me~oranduml, 0e ~re aware of orily terra probes
being performed at the alleged former incinerator location.
Has any characterization of soil or groundwater quality been
done here?

4 Section 3.2 Exoloration Methods, Page 3-6, BuildinG 201,
Sentence 1

Provide the specific information included with the
historical data and aerial photographs which indicates the
potential source of c6ntamination ..

5. Section 3.2 Exoloration Methods, Page 3~6, Unnamed
Stream

Provide a qualitative summary of previous surface water,
leachate, and sediment analytical results.

6. Section 3.2 Exoloration Methods, Summarv of
Investigations, PaGe 3-7, Para 2

Is information available through the NAS waste water
treatment facility which might indicate whether Building 201
has'contributed organic solvents to the basewide sewer
system since it was connected in 1972?

7. Section 3.2 Exoloration Methods, Summarv of
Investigations, PaGe 3-8

The attached table summarizes the explorations proposed In
this work plan. A reviewed and revised version of this
table should be included in the final work plan to add
clarification to the projects objectives.

Section 3.2.1 Soil Borings, Paae 3-9
8. Para I, Sentence 3

The proposed test boring associated with MW~914. is not shown
of Figure 3-1.

9. Para I, Sentence 4

Change "fuel ~oaked oil".to "fuel soaked soil" throughout
report.

10. Para 2, Sentence 3

"If no PI meter readings are detected above background in
soil collected from the test boring associated with T-23

lABB Environmental Services, Inc., Final Technical Memorandum, Site 9 
Neptune Drive Disposal Site, May 1994,
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then a sample will be collected between 8 to 10 feet bgs."
However, field notes for T-23 included in Appendix A of the
Final Technical Memorandum2 read as follows,

"fuel odor to sample at retrieval - very
heavy odor; gray very well sorted fine
sand - looks natural - no (8'~10'

sample) gritty texture while pushing"

Does this mean that no 'sample was collected from the 8' to
10' interval? If so, at what interval was the "fuel odor"
sample collected from?

'Section 3.2.1 Soil Borings, Pace 3-10
11. Para 1, Sentence 1

Fuel soaked .soil was obser~ed on the lead auger as it was
removed from the test boring associated with MW-914. Lead
augers are typically 5 to 6 feet in length which indicates
the "fuel soaked soil" occurred at a depth between 11 and 17
feet bgs. Please clarify.

12. Para 1, Sentence 2

Soil samples will be analyzed using MDEP Method 4.1.2 or
equivalent. Specify which equivalent method might be used
in place of Method 4.1.2.

13. Para 1, Sentence 4

The boring log for MW-916 was not included In Appendix A of
. the Final Technical Memorandum3 •

14. 3.2.2 Monitoring Well Installation, Pace 3-11, Bullet 3

In the interest of obtaining the most information possible,
it makes sense to install the proposed background monitoring
well at a location further upgradient (north) than is shown
in Figure 3-1. Locating the well near the southern end of
Buildings 213 and 214 would provide better spatial coverage
for the assessment· of groundwater flow patterns between the
NEX service station and Site 9.

15. 3.2.2 Monitoring Well Installation, Pace 3-12, Sentence
. .1

"The well screens will be placed at depths with the highest
PI meter readings and will be long enough to accommodate
seasonal t'luctuations in the water table but short enough to
allow discrete sampling." What does this mean? What range'

2ABB Environmental Services, op. cit.
3ABB Environmental Services, Inc., op.cit.
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I
of seasonal fluctuation is expected based on previous water
level measurements? How short does a well screen have to be
to allow for discrete sampling?

I
I 16. 3.2.3 Test Pitting, Pace 3-14, Para 2, Sentence 3

I
I

",The "dump area" identified on an engineering drawing lS

larger than the ash l~ndfill delineated in earlier
investigations." Please provide a reference for this
engineering drawing including (but not limited to) title,
company responsible for the preparation of the drawing, and
date.

I
3.2.3 Test' Pitting, Pace 3-15,
17. Para 1, Bullet 4

pipe be identified
Does it make sense to

excavating tb aid in

18. Para 2, Sentence 1

What criteria will be used to determine the presence of
natural soil?

,will the location of the former drain
using the engineering drawing only?
survey the area with a GPR prior to
locating the pipe or pipe trench?

I
I
I
I
I
I
I
I
I
I

19. 3.2.4 Soil and GroundwaterSamDling, Pace 3-18, Para 4

Please indicate the total number of MW-900 series wells
being sampled including duplicate samples.

3.2.4 Soil and Groundwater Sampling, Page 3-19,
20. Para 1, Sentence 4

"P.t least three well 'volumes will be purged from the
monitoring wells prior to sampling, and in situ parameters
(i.e. pH, temperature, DO, turbidity, and specific
conductance) will be monitored until each variable
stabilizes." There is no indication of how the well purging
will be performed. Groundwater must be purged using
approved low-flow methods 'to properly perform measurement of
the above mentioned in-situ parameters 4

21. Para 2, Sentence 3

Please identify the criteria used for defining a "desired
sample depth."

I
I

4EPA, RCRA Ground-Water Monitoring: Draft Technical Guidance, Office of
Solid Waste, U.S. Environmental Protection Agency, 401 M. Street, S.W.,
Washington, DC. 20460, November 1992.

I
F-IO



II'
I
I
I
I
I
I
I
I
I
I
I
I
I:
I
II
I
I
I

22. 4.1 Laboratory Analvtical Program Summary, Paae 4-1,
Sentence 2.

Soils and groundwater collected from each new explor~tion

.need to be assessed for the presence of PCBs/Pesticides.
Previous analytical results of leachate samples taken at the
former discharge location of the 42"-drain pipe indicate the
presence of 4,4-DDE, 4,4-DDD, and 4,4-DDT. Explorations
upgradient of the leachate sample, in particular the. test
pit/trench and monitoring well located in the vicinity of
the former pipe, need to be assessed for the presence of
these pesticides.

23. Table 4-1, Summarv of Off-Site Analvtical Methods,
METPH Fuel Oil in Soil 4.1.2

Groundwater samples collected from the MVJ-900 series and NEX
service station wells must be analyzed for Total Fuel Oil in
Water using MEDEP 4.1.1.

Please call with any questions or comments.

Sincerely,

flM1~ 8~
Nancy' Beardsley.
Project Manager, Federal Facilities Unit
Office of the Commissioner

attachment: Site 9 Summary .of Explorations

pc: Robert Lim, USEPA
Jim Caruthers, NASBrunswick
Carolyn Lepage, R.G. Gerber Inc.
Beth Walter, ABB ES
Rene Bernier, Topsham
Sam Butcher, Harpswell
Susan Weddle, Brunswick
Topsham Water District
Steven Mierzykowski, USFW
Mark Hyland,MDEP
Richard Heath, MDEP
Marianne Hubert, MDEP
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NEPTUNE DRIVE DISPOSAL AREA - SITE 9

SUMMARY OF EXPLORATIONS
DRAFT FINAL WORK PLAN- SEPTEl\ffiER 1994

IAsl1 Lnnclfill/Dcmo Dehris Aren

Arca of Concern

I ..•.. ...••......

. .Expl~rn;i~n . PlIl'lIl11eters

Analyzed
Comments

Drilled to depth of 17
feet using HSA

Drilled 10 depth of 17 ft
tlsing I-ISA

VOC,SVOC,

lnorganics, ruel

___O_il I I

VOC, SVOC,

Inorganics, ruel

Oil

(1)50il

(1) Soil

Continuotls sampling

field screening using

PID/headspace

Continuous sampling 

field screening using

PIO/headspace

Beller chlll'llcterize slIhstlrfllCe

soils associated with" fnel

soaked soil"

ncller charncteri7,e suhsurface

soils.associated with "fuel odor"

(I) Test Ooring

(I) Test 130ring

J
MW-914

Terrnprohe T -23

~
I....

N

~'[W-915

Upgrodient of Ash

Landfill nnd MW-916

IPotential OUll1n Aren

Southwest of Bldg 216

Potentinl Dump Aren 

Vicinity of 131dgs. 216,
217, and 218

(1) Hydropunch

(I) Hydrollunch

(1) Monitoring Weill
Test l30ring

..

(1) Monitoring Weill

Test Boring

(3) Test Pits

Assess groundwater qunlity

beneath well screen and above

clay Inyer

Assess groulldwnter qunlity

heneath well screen nnd nbove

clny layer

Evaluate background

groundwater quality

Chnrncterize groundwnter flow

west of Ash Lnndfill

Assess' for the Presence or

absence of landfill material

Continuous sampling 

field screening using

P[D/headspace

Continuous sampling 

field screening using

PlD/hendspnce

(4) Soil per Test Pit

PlD/headspace

(I) Groundwater

(I) Grollndwater

(I) Groundwater

(I) Soil

(I) Groundwater

(1) Soil

(1) Soil per Test

Pit

VOC,SVOC,

[norgan ics, ruel

Oil

vac, SVOC,

[norganics, rile]

Oil
VOC,SVOC,

[ilOrganics, Fuel

Oil

vac, SVOC,

[norganics, Fllel

Oil
vac, sy~c,

[norganics, Fllel

Oil

Collected at n depth

grenter than 17 ft bgs

and above c1ny strota.

Collectcd at n deplh

greater thnn 17 ft bgs

and ahove clay strota.

Well screen instnlled at.

depth with highest PID
headspnce vnlue

Well screen installed at

depth with highest PID
headspace value

. Excavated to depth of

naturol sailor

groundwater
.1 Former Pine Line·· ..

Former 42" Drain Pipe 

upgradinent of Ash

Landfill

(I) Test Pil/Trench

Assess for the presence of pipe

nnd assist in locating

Monitoring Well

(4) Soil

PfD/headspace
(I) Soil

VOC,SVOC,

Inorgan ics, rllel

Oil

Excavated to depth of

natural soil or

groundwater

(I) Monitoring Weill

Test Ooring

Evalunte groundwnter qUlllily 

potentinl preferenlialllathway

for contamination migration

Continuous sampling 

field screening.using

PfD/headspace

(I) Groundwater

(I) Soil

VOC,SVOC,

[norganics, ruel

Oil

'Veil screen installed at

depth with highest PID
headspace. value

Notes:

I) Groundwnter samples will be collected from all (16) MW-900 seril!s wells nnd 10 wells associlltedwith the NEX gas station

lind analyzed for TCL VOCs, SVOCs, TA L inorglll\ics, lind Totlll ruel Oil in Willer (DEI' 4.1.1) ..

2) The location and elevation of each new explorlltion willbe surveycd lind referenced to NAS Orunswickdatum.

[n nddition, the 10 wells installed ai the NEX gas station will be surveyed liS well ns wells MW- 914, -915, and -916.

3) Stability will he monitored for pH, temperature, DO, turbidity, and specific conductivilY while purging monitnrin!~ w,'lIs prior'lncnll,'cling grc)(Incl\\'illL'r Sillllpks.
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RESPONSE TO MAINE DEPARTMENT OF' ENVIRONMENTAL
PROTECTION COMMENTS DATED OCTOBER 18, 1994

General Comments

1. The Site 9 site history and description previously contained in Subsection 3.2 will be
moved into (new) Subsection 1.3. Subsection 3.2 will contain information on
exploration methods only.

Specific Comments

2. Figure 3-1: This figure .will be replaced with Figure 1-2 of the Site 9 Long Term
Monitoring Plan, modified as necessary to show proposed explorations. The Navy
notes that CAD. figures for the entire base should be available in the next few
months and these could be used in the reporting of the Site 9 results.

3. Section' 3.2, Page 3-5, Para. 1: The information cited is from the Initial Assessment
Survey, which will be photocopied and included. as an appendix. in the final work
plan. It is inferred from the lAS that the other wastes mentioned were disposed at
the location of the ash landfill, not at the location of the incinerator' itSelf. Text will
be clarified.

4. Section 3.2, Page 3"':6, Sentence 1: The lAS section addressing Site 9 will be added
as an appendix in the Final Work Plan. Aerial photographs referenced in the lAS
are available for review at NAS Brunswick. The aerial photographs referenced· in
the Navy'sJuly 19, 1994 letter are not currently available for review because the
Navy haS contracted with Sewall to review and analyze these photographs. At this
time, the Navy does not know when the review will be completed.

5. Section 3.2, Page 3-6: A brief summary of prior analytical results, and references to
earlier documents, will be added to the Work Plan. The Navy also notes that the
terminology "leachate seeps" will be replaced with "groundwater seeps", because the
term "leachate", in environmental monitoring, is usually reserved for discussions of
water percolating through landfills.

6. Section 3.2, Page 3-7, Para. 2: The Navy is not aware of any information .which
might indicate if Building 201 has contributed organic solvents to the basewide sewer
system.

7. Section 3.2, Page 3-8: A table of proposed explorations will be added to the final
version of the Work Plan, as requested.
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8. Section 3.2.i,Page 3-9, Para 1, Sentence 3: The proposed boring will be added to
(revised) Figure 3-1.

9. Section 3.2. 1,Page 3-9, Para. 1, Sentence 4: The typographic error will be corrected.
, The text will also be revised to indicate it was the field geologist's observations, not

analytical results, that form the basis of the interpretation of "fuel-soaked soil" at
,MW-914.

10. Section 3.2.1,Page 3-9, Para. 2, Sentence 3: The Terraprobe soil sampling effort
reported in the Site 9 Technical Memorandum was conducted to' delineate the
boundary of the top of the former ash landfill. Therefore" samples were collected
for geOlogical characterization (Le. presence of ash, debris) but were not submitted
for chemical analysis. The "fuel odor" at T-23 was associated with the 8' - 10' bgs
sample.

11. Section 3.2.1, Page 3-10, Para. 1, Sentence 1: As the comment notes, the "fuel
soaked soil" was observed on the lead augers upon their retrieval from the bottom
of the exploration at 17 feet bgs. It is inferred from this observation and the lack of
similar-appearing, material in the 14 - 16 ft bgs sample that the "contamination" is at
about 17 ft bgs. The Navy will revise the target completion depth of the proposed '
boring from 17 feet to 20 feet bg~. The text will be revised.

12. Para. 1, Sentence 2: As discussed at the September TRC meeting, the preferred
method for analysis of soil samples for fuel oil is the California LUFf modified 8015
methOd or equivalent. An equivalent method might be used because of the analytical
laboratory's specific capabilities, for example, and, as noted in the response to EPA
comment 1, the analytical laboratory has not yet been selected. If another method
needs to be selected, USEPA and MEDEP will be contacted for approval.

13. Section 3.2. 1, Page 3-10, Para. 1, Sentence 4: As indicated in the Navy response
letter of July 19, the MW-916 boring log was submitted as an attachment to a letter
dated December 1993, because it had madvertently been omitted from the final
version of the Site 9 Technical Memorandum. A copy of the MW-916 boring log will
be placed in an Appendix to the Work Plan.

14. Section 3.2.2,Page 3-11, Bullet 3: The primary purpose of the monitoring well is to
characterize groundwater quality, upgradient of the potential source areas within Site
9. Selection of that location should be based on the, hydrogeologic data for this area.
The Navy proposes that this topic be discussed at the upcoming technical meeting
and resolution as to the exact location of this upgradient well be reached at that
time. The Work Plan will be revised to reflect this location for the upgradient well.

"

15. Section 3.2.2,Page 3-12, Sentence 3: Well screens installed to span the water table
will be' 10' lorig and will be installed at a depth somewhat dependent upon the
season. That is, if the well is installed during low water table conditions, the well
screen will be installed about 4' above/6' below the water table. Water table wells
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installed during high water table conditions will be installed 2' above/8' below the
. water table. These screen depths should accommodate the average seasonal water

table fluctuation.· This approach is similar to· that used during earlier explorations
at NAS Brunswick. Monitoring wells installed· to sample below the water table will
be 5' long. This information will be added to the text.

16. Section 3.2.3,Page 3.,.14, Para. 2, Sentence 3: The reference is to a 1952 engineering
drawing; labeled "Barracks and Mess Facilities, General Layout, Section 4" and
maintained by the base public works officer. A "dump area" is circled in.by hand,
and corresponds roughly, but not exactly,. with the delineation made on the basis of
the Terraprobe survey. Both the 1952 delineation of a dump and the Terraprobe
results of the ash survey ar~ shown in Figure 2-4 of the Site 9 Technical

> Memorandum. The Navy will forward a copy of the drawing to the MEDEP under
separate cover.

17. Section 3~2.3,Page 3-15, Para. 1, Bullet 4: The existence of the drainpipe will be
assessed by digging a test pit with the backhoe west of Building 212· (see Figure 3-1).
The location is well-enough established by engineering plans to allow the test pit to
be dug without aprior GPR survey.

18. Section 3.2.3,Page 3-15, Para. 2, Sentence 1: Visual observation by a geologist or
other professional will be used to evaluate the presence of natunil soil.

19. Section 3.2.4, Page 3-18, Para. 4: The number of groundwater samples will be
provided on the table (see response to MEDEP comment 7).

20. Section 3.2.4,Page 3-19, Para 1, Sentence 4: The Navy proposes .that appropriate
purging and sampling techniques be discussed at the next TRC technical meeting.
For example, purge rate and duration, Sampling· equipment,. consistency with other
IRP sampling on base, etc. need· to be resolved.

21. Section 3.2.4,Page3-19, Para. 2, Sentence 3: The text will be revised to indicate that
bailers will be lowered to the depth of the well screen.

22. The soil sample collected from along the former drainline will be analyzed for
.. pesticides/PCBs in addition to the other chemical classes listed in· the draft final

.'Work Plan.

23. The groundwater samples collected will be analyzed for TAL inorganics, VOCs, .
SVOCs, and fuel oil in water; both TCL and tentatively identified compounds (TICs)
will also be reported.
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OCtober 14,' 1994
File #965

Ms. Loukie Lofchie '
Brunswick Area Citizens for a Safe Environment
P. O. Box 245
Brunswick, ME 04011

, ,

Subject: Review ofDrt(t Final Wo7k Plan, Site 9. Neptune Drive Dis]}ost4 SIte, September 1994.

Dear Ms. Lofchie:
,

As ~uested by ,the'Btunswick,~Citizens 'for a'Safe Environment (MCSH). Robert G.
Gerber, Inc. (Qerbe:r), ~~ewed the Draft Pinld Work Plan, ,Site 9"NtptuM Driye Disposal
Si~, dated Septembec 1994. 'The document was 'prepared by ABU Environmental Services, Inc.,
(ABB:-ES) for the U. S. Department of die Navy, for the Naval Air Station Brunswick (NAS
BNriswick) located in BrurisWick, Maine. :In the subject document; the Navy presents site-specific

, activities for conducting additional field ,Uivestigationsof potenti2.t source'~at Site 9.

Site 9J also known as the Neptune Dri\te DispoSal Site, is located in the central' portion of NAs
Brunswick. The site initiilly included three areas of-potential eontamina?On: the location ofa
former incinerator and an associated ash disposal;lfea; an area reportedly used for burning and
disposal9f solvents; and tw9 streams exhibiting iron-staining cbaracteristic of leachate. ,Results
of earlier environmental investigations were reported in the August 1990 Draft Final Remedial
Inyestiga:lon (RI) an~ the Aprl11991'Drqft Ftnal Supplemmtal R1 reports prepai'ed by B. C.
Jordan. The September 1993 Draft Technical MemolaiidumJot Site 9 presented a summary of
investigations and analysis conducted through .1993, and recommendations for future activities at
~e site. '

We reviewec11uly 1994 Proposed Pkmjor Site 9 that~ted the Na~ls preferred alternative
, "for an interim Iemedial action for groundwater at Site9. We provided you with written comments

on the Propostd Plim at the end of the public comment period in our letter dated August 10. 1994.
We also reviewed' theDrqlt Final Long Tenn Mt»Iitorlng,Pliln, SUe 9, ,and the Draft Finallnzerim
ReC(jrd ofD~ion for an Interim Re1nedlal AetWiJ at Site 9, both dated August 1994, and '
provided our comments to you, in our~ dated A~gust 19, 1~4 and September '1, 1994,
respectively. We commented on an earlier version of the subject document, the Draft Work Plan,
Site 9, ,Neptune Drl~ Disposal ~te datedlune 1994,' in our letter to you dated July 27, 1994.
While the subject document addresses a number of the questions, suggesflons, ,and issues we
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L. Lofcbic. Pqe 2 of 5. Silo 9 Dtaft PiDaI Work Plan
Octobet 14, 1994, File I96S

identified in our 1uly 27, 1994 letter,severaI points remain outstanding. We would also like to
point out that we have not teViewed tWo ,of the documents incorporated by reference in the sUbject
document, AB~BS' corporate Heabh and. Safety Pkm (HASP) and 1988 Quality Assurtznee
Program Plan (QAPP), so we are not able.to provide any. comments relating to those two
documents. OUr comments on the Dr¢ Final Work PIQll are as follows:'. .

1. Pale 1+. This Comment reiterates conunent #1 in our 1uly 27J 1994 1ettet concerning the
. lune 1994 version of the subject document.. A good deal of information has been added to the

current version of the Work Plan . to clarify the site-specific investigation methods and the
rationale for method and location selection. Our intent in making this comment is to point out the
need Cor a statement of t1le "big pictw;'e" for Site 9, and where the activities described in the Work
Plan fit in theov~ investigation and remediation lI~heme". or scenario for 'Site 9.

It is n~t clear how the activities desCribed in the subjectdocument relate to the interim remedial
action for groundwater at Site 9 or the investigations at~ Naval' Exchange (NBXj gasoline
station.· The Intr9duction (or other appropriate section) should provide an explanation of the
various envil'onI1Jental invesuptions beWg conducted at Site 9 and the NEX; and how the data
genen.ted will be used to develop' a final Record. of Decision (ROD). We also recall that
roadwork would be conducted along Neptun~ Drive this summer. At one of the me meetings
we attended, .t was suggested that the Navy tab advantage of the opportunity to observe
subsurface conditions In the middle of Site 9,' bu.t there is no mention of the Neptune·Drive
construction' activities in the Work Plan. .

2. Page 1-3.. Given that the QAPP was prepared in 1988, does the Navy intend to review and
possibly revise the document? .' :.

. 3. Page 2-1. How much time will elapse between the completion of the field work (estimated
to take two~) and th~ SUbmission of~ investigation report for TRC review and comment?

. . .

4. Page 2--3. Will TRe representatives be consulted or infonned if the Navy finds it necessary
to deny clearance for the sampling locations ProPo$ed in the Work Plan?

S. ~e 3-3. If DigSafe ii to be notified, as the rCsponse to comments on the previous version
of the Work Plan indicates, the procedure, including who will mark the investigation locations and
notify DigSafe, should be d~"bed in ~on 3.1.3. . .

. .

6. Pages 34 • '-'8. The addition. of the historical information in Section 3.2 is very helpful.
However, t4ere is no mention of the lnJerim ROD or the activities to be conducted under the
l11ler/m ROD, and how the additional investigations to be conducted in accoi'dance with the Work
Plan fit with the Interim ROD. . .

F-18
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9. Page 3-U. The last sentence on the pagCltates that ·clean cuttings·, will be placed above the
$indpack during well insta1Jation. 'What'are the crit=ia and the method for determining if cuttings
are ·clean"' . . , .

10. Pale 3-16. The portion of Comment 8 abOV¢ mgarding the "eq~va1eflt • to the DEP total
fuel.oil method and thenfed.for~ oftbeDEP's total gasoline method to~ more
volatile fuels also applies to the soli ~ples collected. in test pits. :. . . ,,"

11. Page ~19. What are the 'critr:ria fOrd~ when in situ parameters monitored during
purging are considered ~stabiIiZed·1',. . .'.. ..'

12. Page~20. How will the "desired depth- tD drive the HydroPunch be determined? While
the depth 10 the bottom of the well sc:reei1sin M\V-914 and MW-91Sare known. how will the top
of the clay be determined? \Vbat parameters will the ground~ samples collected wiUt the '
Hy~Punch and from monitoring wd1sbe analyzed,for? ,

13. Paee 4-1. The secOnd sentence in, the first paragraph in secti:on 4.1 states that au samples
collected for laboratory analysis will be'~yzed .for f¥el. oil. ,The method numbel"sbould be
provided for the preferred and any ·equivalent • method~ In addition, anilysis by a tom! gasoline. .. . . , .

1t.O!lJtT G.
GBRBER. lSC, -
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7. Page 3-9. Should the term 'tUe1803ked oU· usCd in the first'paragraph in section. 3.2.1 (and
elsewhere in the document) read something:Ub "fuel oil soaked soU"'

8~ Pqe 3-10. What is an ~equiva1ent" dOd that might,~ used in place of the DaP method
4.1.2 for total fuel oil in sOn? BaIJ~ the total fuel on method -will not aetect the lighter or more
volatile fuels that might be present, ~e soil ~ples should also~ analyzed by the DBP's total
guoline method ,(4.2.3). " ' , "

In addition, the~ures for collectioQ,aftd handIini of me soil samples f~ headspac:e~
should be descn"bed mme full)', and shOUld be,similar to those in Appendix Qof the Chapter 691
regulations pertaining to underground tanks.: For ~p1e, soil samples should reach a
temperature of 15 to 25 , rather than ambient air tempeiature, 'before a headspace reading is

"takm. A duplicate ofthe,headspa.ce sample should'be collecced in the appropriatc,containcrfor
1abarafDry analysis, as once a sample is used for headspace measurement, it is no longer suitable
Cor chemical analysiS. ' . '" '

The Ias't sentence in the page shotitd be' revlied to'cIanfy what will haPPen ifrio sample yields
• PI mete: reading aboveb~ Will thcaampies at a depth comparable to that where the
'fuel odor" and .~ soaked oil. (sOil?)- were observed be sent for laboratory ~ysis"

. . . . '
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, , '

20. Page A.11·3. . Because the HASP has been revised significantly since it 'Was first submitted
for review in lune 1994, The 'Health and Safety'Manager may need to review and approve the
final version., ' : ' ,

21. Appendix A-t. Comment 16 above alsO applies to the Chemical data included in Appendix
A-I. For example, should information concerning 2-butanone also be included?

22. GeneraI Comment. While~y o~~~)lsues or suggestions w~ and othe:s Iaised ~ Our
comments on 'the June 1994 vemon of die,:;nave~ addressed ,by the inclUSIon of detailed
infonnS.tion in the cunent WoTk Plan, a number of issues should be included or expanded upon.

, The topics thaJ: should be~ in the Wo,*Plan iitclude: the additional tasks. such as review
,of historical 'air photos and evaluation 'of nearby building uses, to ideDtify potential upgradient '
sources; what 'will be included in'the data presen~ and interpretation report, and when the

method to detect more volatile fUels should also be conducted. The next·w.-1ast sentence on the
page appears to, be missing aw~. ,

14. Paps 4-2..4-(1. What does the heading'iIi tbe,rightoolurnn of Table 4-1 m=n and why does
. it change from lIlow concentration water~on limit" to ·water detection'limit- partway down
page ~3? '!be total fuel oil method for water, as wen as the total gasoline methods for both soil
and water, shoUld be added to Table 4-1." '

15. Pa&e 4-9. The third. bullet on thepage should be revised to include the total fuel oil methOd
,for water, as well is the total gasoline methods for both SQi1 and water.

Jt.OBEB.TG,

GERBER. INC.

F-20

16. Page AoU· Z.9. The text mentions four oontuninants of concem: PABs, 'DeB, DCA, and
vinyl eb1oride. However, Tables A·l and A-2 include detections of other contaminants, sueh as
chlordane and 2-butanone.Why aren't these other C:omamlnants 'of COncern for worker health'and
safety? "

17. Pa,e A.3-3. By how 'much will background PI meter ~ings be ~ceeded 'before work
zone workers back of(f)? The Action Levels should 'be clearly described. How and where will

,background radiatioI) ~dings be determined?

18. Page A.S.l~ Section A.S.l should be i'ev.ised to reflect that engineering controls may
become necessaty to continue on·site'invest3gations'(see page A.3·3). ' ,

19. Page A.6e1 """~~ ~ last sentence oP page 6-1 should be ievised to reflect that Thermo
Envjronmental,~HNU, meters will be'used. Do the'IhenDO Envirorimental meters use~ two
different UV sources at the same time? If DOt, what 'are 'the eriteria for selecting which source to

,use?' ,

I
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L. Lofohie, PIao Sol5, Site SJ Draft Pjul WOlk P1aa
Octobot 14, 1994, FUo I96S

report wi11 be a,vai1ab1e; and, there1ati~ of this work~ to the interim ROD and the NBX

gas station investigation. The Community also rem:ains concerned that contaminants detected in

the stream sediments at Site 9 ~ addressed in a timely and appropriate fashion. ,

Please co not hesitate to live uS ~'c:a1l if'yOu have any qUestiOns on the C()mmellts above. '

Sincerely,
Robert G. Gerber, Inc.

"

~l,<C _
Andrews L. Tolman, C.G.
Vice'Pre8ident" Chief Hydrogeologist

P:\9S-9\96ScU4.004
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1.

2.

3.

4.

RESPONSE TO BRUNSWICK AREA CITIZENS FOR' A SAFE
ENVIRONMENT (BACSE) COMMENTS DATED OCTOBER 14, 1994

Page 1+: The activities described in the Work Plan are those considered necessary
and appropriate to characterize environmental conditions at Site 9. A starting
'premise of this Work Plan, as stated in Section 1, is that concentrations of
contaminants in groundwater have sporadically exceeded levels of concern. As a
result, long-term monitoring of groundwater quality has been r~ognized and
accepted as an appropriate course of action for the Site 9 groundwater operable unit,
as specified in the Site 9 Groundwater Interim ROD. Further, the occasional
detections of certain chemicals in the groundwater suggest that a source of these
contaminants may still exist on the site.. The efforts in· this Work Plan are those
corisidered appropriate to further characterize Site 9, especially in relation to the
groundwater contaminants that have historically been observed. The process of site
characterization, evaluation of remedial action alternatives, selection and approval
of a selected alternative, etc. is the same as for other sites on the base.

As noted in the September TRC meeting, NAS Brunswick environmental personnel
had intended to witness the Neptune Drive construction, but because of schedule and
communication problems were unavailable to do so. However, observation of this
roadway construction was a "nice to have", whereas those activities specified in the
Work Plan' are those considered to be necessary to adequately characterize site
conditions. As with any site; all information and data of appropriate quality can be
used in support ofa ROD. Data relevant to Site 9, and generated under separate
field programs, will be summarized in the investigation summary report~

Page 1-3: The 1988 QAPP is a program-level reference document, which is
superseded as necessary when methodologies, practices, etc. for a specific application
change. The Navy does not believe that a new program-level QAPP is necessary.

Page 2-1: After completion of the field program, laboratory analysis, data validation, .
data assessment and synthesis of other data, report generation, Navy review, and
document revision must be done prior to release of the draft report. At this time,'
it is estimated that the draft investigation summary report will be issued
approximately 7 months after completion of the field program, assuming that funding
is available. This schedule is similar to those previously followed at other sites.
Schedules of IRP _efforts will continue to. be submitted at TRC meetings for
comment.

Page 2-3: As with all previous field investigations, if a proposed sampling location
cannot be cleared, then an alternative sampling location that still meets the original
objective .for that exploration is identified with the· help of Base environmental and
engineering departments, utility company, etc. which could not clear the original
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location. In most cases the sampling location changes only enough to avoid a utility,
such as an underground electrical cable. The investigation summary report
documents any significant changes in sampling locations.

5. Page 3-3: As· noted in the response to comments on the draft document,
.coordination with local utilities (i.e. DigSafe) will be done by the Navy on an as
needed basis. Clearly, the Navy IRP contractor is also involved in these efforts.
Section 3.1.3 will be revised to be more explicit.

6. Pages 3-4 to 3-8: . A very brief section will be added to the Work Plan which will
summarize the regulatory framework within which this program will operate.

7. Page 3-9: The text should have read "fuel-soaked soil" ,as the comment notes. The
text will also be revised to indicate -that this characterization is based on the visual
observation of material found on the lead auger upon its retrieval by a rig geologist.

8. . Page 3-10: Please see the response to MEDEP comment· 12. A more detailed
description of the methodology for PI measurements of sOil headspace will be added
to the document. This methodology includes allowing the sample to warm, as
necessary, as the comment notes. Separate containers are always used for off-site
laboratory analyses when on-site PI headspace measurements are done.

The text on the bottom of page 3-10 has been clarified to state that if no PI meter
reading above background are recorded, samples will be collected from between 8
to io feet bgs near T-23 and approximately 17 feet bgs near MW-9L4.

9. Page 3-12: "Clean cuttings" are those with PI readings of 5 ppm or lower as
measured at the soil surface.

10. Page 3-16: See the response to comment 8 above.

11. Page 3-19: In general, three consecutive readings of the in-situ parameters withiI!
+/- 10% are considered to represent stable conditions. Due to concerns regarding
purging and sampling techniques for groundwater monitoring wells, the Navy
proposes that this be an agenda item for the December TRC technical meeting. The
Work Plan text: will be revised as necessary once an approach acceptable to all
parties is defined.

12. Page 3-20: The Navy has offered to take groundwater samples using HydroPunch
.to satisfy MEDEP's request for groundwater samples in this area~ HydroPunch was
selected by the 'Navy because· it would .not cause mobilization of additional
equipment. The Navy suggests. the sampling objectives in this area be discussed at
the next Technical meeting on December 7,1994. Based on the sampling objectives,
the Navy can determine if HydroPtinch is the appropriate method for the sampling
objective.
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13. . Page 4-1: The Navy's preferred fuel oil methodology specified is the California
LUFT modified 8015 method. "Equivalent" laboratory practices do not necessarily
have a· different method number, as the deviation from the listed procedure may be
minor and riot expected to significantly impact results. Deviations, if any, will be .

. documented in the investigation summary report. The California LUFT modified
method will yield two results, one for the "lighter" fraction and one for the· "heavier"
fraction. Note that these samples will be analyzed for TCL VOCs and SVOCs as
well. Water samples will be analyzed for "fuel oil" if the results of the VOC or
SVOC analyses indicate the presence of significant concentrations of individual
chemicals.

14. Pages 4-2 to 4-6: As explained on page 4-1, the EPA methodology for low-level
detection of VOCs will be used. There is no equivalent low-level methodology for
SVOCs.

15. Page 4-9: The text will be revised to indicate analyses that will be perfonned. Fuel
oil/gasoline in water analyses will not be performed at this time.

16. Page A.2-6 to A.2-9: The appendix text and tables will be reviewed for accuracy and
consistency. Contaminants historically detected on-site are contaminants of concern
for health and safety.

17. Page A.3-3: Text will be revised to indicate that PI meter readings steadily above
5 .ppm in the breathing zone will cause work to stop and evaluation of safety
concerns before continuing. Background radiation readings are those from on base
but away from any known or suspected areas of contamination.

18. Page A.5-1: Text will be revised as indicated.

19. Page A.6-1 and A.6-2: Text will be revised to indicate that Thenno-Environmental·
PI meters may be used. The two different UV sources cannot be used together; the
instrument uses one or the other. The 10.2 eV is typically considered acceptable for
health and safety monitoring.

20. Page A.11-3: The ABB Environmental Services, Inc. Health arid Safety Supervisor
will approve the revised HASP.

21. Appendix A-I: CHRIS data sheets willbe included for every contaminant previously
identified earlier in the HASP as contaminants of concern for health and safety of
workers.

22. General Comment: The Navy's objectives for the Site 9 Work Plan are to : 1)
confirm/deilyexistence of the fonner drain line; 2) confirm/deny existence of the
former dump; 3) determine if contamination is coming from upgradient sources; 4)
get a "snapshot" of all Site 9 and NEX wells to characterize groundwater flow and
condition. Other tasks, although related to Site 9, are not considered part of this ..
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work plan. Results of other work will be presented to the TRC as the information
is received. The Final ROD for Site 9 will include all information used to develop
the final action for Site 9.

Schedules, regulatory framework, and interrelationship with other documents are
more appropriately discussed in a meeting and not in a work plan or investigative
report. Although the NEX Gas Station is not an IR site (petroleum sites are exempt
from CERCLA), the Navy still continues to provide updates on the NEX gas station
investigation. The need to evaluate other areas outside of Site 9 will be. determined
when we analyze the data generated by this work plan.
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